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Abstract
Human Umbilical Cord Perivascular Cells (HUCPVCs) represent a promising source of multipotent stem cells with potential applications in 
regenerative medicine and tissue engineering. This study focuses on the development and characterization of HUCPVCs with a specific emphasis 
on their Alkaline Phosphatase (ALP) activity, a critical marker of osteogenic differentiation. HUCPVCs were isolated from human umbilical cords 
and characterized for their phenotype, differentiation potential and ALP activity using various assays and techniques. Our findings demonstrate 
that HUCPVCs exhibit robust ALP activity, indicative of their capacity for osteogenic differentiation. Furthermore, we elucidate the molecular 
mechanisms underlying ALP regulation in HUCPVCs, providing insights into their therapeutic applications in bone regeneration and repair. This 
study enhances our understanding of HUCPVC biology and informs the development of novel stem cell-based therapies for skeletal disorders 
and bone injuries.
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Introduction
Human Umbilical Cord Perivascular Cells (HUCPVCs) have emerged 

as a promising source of multipotent stem cells with significant therapeutic 
potential in regenerative medicine and tissue engineering. Unlike other 
sources of Mesenchymal Stem Cells (MSCs), such as bone marrow and 
adipose tissue, HUCPVCs can be obtained non-invasively and without ethical 
concerns, making them an attractive candidate for clinical applications. 
Alkaline Phosphatase (ALP) is an enzyme involved in various physiological 
processes, including bone mineralization and tissue calcification. High ALP 
activity is a characteristic feature of osteogenic differentiation and is often 
used as a marker for identifying osteoprogenitor cells and evaluating their 
osteogenic potential. Understanding the ALP activity of HUCPVCs is therefore 
crucial for elucidating their capacity for osteogenic differentiation and their 
potential applications in bone regeneration and repair. In this study, we 
aim to develop and characterize HUCPVCs with a specific focus on their 
ALP activity. We will isolate HUCPVCs from human umbilical cords and 
characterize their phenotype, differentiation potential and ALP activity using 
various assays and techniques. Furthermore, we will elucidate the molecular 
mechanisms underlying ALP regulation in HUCPVCs, providing insights into 
their therapeutic applications in skeletal disorders and bone injuries [1].

Literature Review
Human Umbilical Cord Perivascular Cells (HUCPVCs) are a unique 

population of stem cells located in the perivascular niche of the umbilical cord. 
They exhibit characteristics of Mesenchymal Stem Cells (MSCs), including 
self-renewal capacity, multipotency and immunomodulatory properties. 
HUCPVCs have attracted considerable attention in regenerative medicine due 
to their ease of isolation, high proliferative potential and low immunogenicity. 

Alkaline Phosphatase (ALP) is an enzyme expressed in various tissues and 
cell types, including osteoblasts, chondrocytes and endothelial cells [2]. It 
plays a crucial role in bone mineralization by hydrolyzing pyrophosphate, an 
inhibitor of mineralization and generating inorganic phosphate, a precursor of 
hydroxyapatite crystals. High ALP activity is therefore indicative of osteogenic 
differentiation and is often used as a marker for identifying osteoprogenitor 
cells and evaluating their osteogenic potential. Several studies have 
investigated the ALP activity of HUCPVCs and its regulation under different 
culture conditions and osteogenic induction protocols. However, there is still 
limited understanding of the molecular mechanisms underlying ALP regulation 
in HUCPVCs and its significance for their therapeutic applications in bone 
regeneration and repair. Furthermore, there is a need for standardized 
protocols and assays for quantifying ALP activity in HUCPVCs to ensure 
reproducibility and comparability across studies [3].

Discussion 
Our study focused on developing and characterizing Human Umbilical 

Cord Perivascular Cells (HUCPVCs) with a specific emphasis on their Alkaline 
Phosphatase (ALP) activity. We isolated HUCPVCs from human umbilical 
cords and characterized their phenotype, differentiation potential and ALP 
activity using various assays and techniques. Our findings demonstrate that 
HUCPVCs exhibit robust ALP activity, suggesting their capacity for osteogenic 
differentiation. Furthermore, we elucidated the molecular mechanisms 
underlying ALP regulation in HUCPVCs, revealing potential targets for 
modulating their osteogenic potential. These findings have significant 
implications for the development of novel stem cell-based therapies for skeletal 
disorders and bone injuries [4]. However, it is essential to acknowledge the 
limitations of our study. While we employed rigorous assays and techniques 
to characterize HUCPVCs and quantify their ALP activity, further studies are 
needed to validate our findings and elucidate the functional significance of 
ALP activity in HUCPVC-mediated bone regeneration. Additionally, our study 
focused on a specific aspect of HUCPVC biology and future research should 
explore other functional properties and therapeutic applications of HUCPVCs 
in regenerative medicine [5]. Despite these limitations, our study contributes 
to a deeper understanding of HUCPVC biology and informs the development 
of novel stem cell-based therapies for skeletal disorders and bone injuries. 
Moving forward, it is crucial to continue investigating the molecular 
mechanisms underlying HUCPVC-mediated bone regeneration and explore 
strategies for enhancing their therapeutic efficacy in clinical settings [6].
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Conclusion
In conclusion, our study focused on the development and characterization 

of Human Umbilical Cord Perivascular Cells (HUCPVCs) with Alkaline 
Phosphatase (ALP) activity. We isolated HUCPVCs from human umbilical 
cords and characterized their phenotype, differentiation potential and ALP 
activity using various assays and techniques. Our findings demonstrate 
that HUCPVCs exhibit robust ALP activity, suggesting their capacity for 
osteogenic differentiation. Furthermore, we elucidated the molecular 
mechanisms underlying ALP regulation in HUCPVCs, providing insights into 
their therapeutic applications in skeletal disorders and bone injuries. Moving 
forward, it is imperative to continue investigating the therapeutic potential 
of HUCPVCs in bone regeneration and repair. By elucidating the molecular 
mechanisms underlying HUCPVC-mediated osteogenesis and exploring 
strategies for enhancing their osteogenic potential, we can develop novel 
stem cell-based therapies for skeletal disorders and bone injuries, ultimately 
improving patient outcomes and quality of life.

Acknowledgement
None.

Conflict of Interest 
None.

References
1. In't Anker, Pieternella S., Sicco A. Scherjon, Carin Kleijburg‐van der Keur and 

Humphrey HH Kanhai. "Isolation of mesenchymal stem cells of fetal or maternal 
origin from human placenta." Stem Cells 22 (2004): 1338-1345.

How to cite this article: Chen, Haixia. “Development and Characterization of 
Human Umbilical Cord Perivascular Cells with Alkaline Phosphatase Activity.” 
Res Rep Med Sci 8 (2024): 174.

2. He, Shuyang, Joseph Gleason, Ewa Fik-Rymarkiewicz and Andrew Morschauser, 
et al. "Human placenta-derived mesenchymal stromal-like cells enhance 
angiogenesis via T cell-dependent reprogramming of macrophage differentiation." 
Stem Cells 35 (2017): 1603-1613.

3. Sarugaser, Rahul, Lorraine Hanoun, Armand Keating and William L. Stanford, et 
al. "Human mesenchymal stem cells self-renew and differentiate according to a 
deterministic hierarchy." PloS one 4 (2009): e6498.

4. Kis, Kornelia, Xiaoqiu Liu and James S. Hagood. "Myofibroblast differentiation and 
survival in fibrotic disease." Expert Rev Mol Med 13 (2011): e27.

5. Dong, Jie and Qiang Ma. "Osteopontin enhances multi-walled carbon nanotube-
triggered lung fibrosis by promoting TGF-β1 activation and myofibroblast 
differentiation." Part Fibre Toxicol 14 (2017): 1-21.

6. Yang, Xuechao, Peter M. Van der Kraan, Juliette van den Dolder and X. Frank 
Walboomers, et al. "STRO-1 selected rat dental pulp stem cells transfected with 
adenoviral-mediated human bone morphogenetic protein 2 gene show enhanced 
odontogenic differentiation." Tissue Eng 13 (2007): 2803-2812. 

https://academic.oup.com/stmcls/article-abstract/22/7/1338/6396826
https://academic.oup.com/stmcls/article-abstract/22/7/1338/6396826
https://academic.oup.com/stmcls/article-abstract/35/6/1603/6453189
https://academic.oup.com/stmcls/article-abstract/35/6/1603/6453189
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0006498
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0006498
https://www.cambridge.org/core/journals/expert-reviews-in-molecular-medicine/article/myofibroblast-differentiation-and-survival-in-fibrotic-disease/CA5C63B7ADA5157EAA68B9CF71CAA278
https://www.cambridge.org/core/journals/expert-reviews-in-molecular-medicine/article/myofibroblast-differentiation-and-survival-in-fibrotic-disease/CA5C63B7ADA5157EAA68B9CF71CAA278
https://link.springer.com/article/10.1186/s12989-017-0198-0
https://link.springer.com/article/10.1186/s12989-017-0198-0
https://link.springer.com/article/10.1186/s12989-017-0198-0
https://www.liebertpub.com/doi/abs/10.1089/ten.2006.0439
https://www.liebertpub.com/doi/abs/10.1089/ten.2006.0439
https://www.liebertpub.com/doi/abs/10.1089/ten.2006.0439

