
www.theamericanchiropractor.com12  I  The American Chiropractor  I  MAY 2026

Wharton’s Jelly Mesenchymal  
Stem Cell-Derived Exosome
The leading source of Exosomes
By Sean Vandersluis, PhD

Mesenchymal stem cells (MSCs) have emerged as a 
promising cellular therapy due to their immunomodu-
latory, regenerative, and anti-inflammatory properties.1 

The therapeutic efficacy of MSC-
based interventions is strongly influenced 
by the tissue source from which the cells 
are derived. The available sources in-
clude bone marrow and adipose tissue, 
but MSCs isolated from Wharton’s jelly 
of the umbilical cord are increasingly re-
garded as the optimal source for clinical 
applications with superior efficacy.2 

Unlike sources that require invasive 
procedures, such as bone marrow aspira-
tions, Wharton’s Jelly is collected from 
umbilical cords after childbirth, a tissue 
that is normally discarded. This makes 
WJ‑MSC harvesting both noninvasive 
and ethically sound.3 

Wharton’s jelly-derived MSCs (WJ-
MSCs) offer several biological advantag-
es linked to their perinatal origin. Unlike 
adult tissue-derived MSCs, WJ-MSCs 
are developmentally younger, exhibiting 
higher proliferative capacity, longer telo-
meres, and reduced cellular senescence 
during in vitro expansion.4,5 These char-
acteristics enable the generation of clin-
ically relevant cell numbers with fewer 
passages, preserving functional potency 
and reducing the risk of culture-induced 
alterations. 

Limiting in vitro expansion is particu-
larly important because prolonged culture 
is known to increase the risk of genomic 
instability and phenotypic alterations that 
may compromise therapeutic safety and 
consistency.6 By reaching therapeutic 
yields earlier, WJ-MSCs reduce expo-
sure to these culture-associated stresses 
and, thereby, lower the likelihood of ac-
quiring DNA alterations or transforma-

tion-associated changes. Furthermore, 
WJ-MSCs show less donor-to-donor 
variability, supporting batch consistency 
and reproducibility, which are critical for 
clinical application.6

Importantly, the secretome of WJ-
MSCs is exceptionally rich in the bioac-
tive compounds required for MSC ther-
apies to induce regeneration, including 
growth factors, cytokines, proteins, and 
regulatory nucleic acids. A comparative 
proteomic study revealed that WJ-MSC 
exosomes contain hundreds of function-
ally significant proteins at higher abun-
dance than exosomes derived from other 
MSC sources, contributing to their supe-
rior capabilities.3,7 

Another advantage of WJ-MSCs is 
their low immunogenicity, as they nat-
urally lack or underexpress key costim-
ulatory molecules that typically trigger 
immune activation in recipient patients. 
This allows for allogeneic use with a re-
duced risk of immune rejection.8 

These key advantages associated with 
WJ-MSCs are critical to the success of 
off-the-shelf MSC-based therapies and 
mark them as a key source of MSCs for 
treatment of a wide variety of diseases 
and conditions. 

Dr. Sean Vandersluis earned his PhD in Bio-
chemistry from McMaster University in 2024, 
where he investigated how stem cell biology 
underlies cancer progression. His research 
led to the discovery of novel therapeutics tar-
geting cancer stem cells and the development 
of a personalized medicine platform based on 
cancer stem cell biology. To learn more, go to 
www.NuvoCellBiologics.com

References
1.	 Maqsood M, Kang M, Wu X, Chen J, 

Teng L, Qiu L. Adult mesenchymal stem cells 
and their exosomes: Sources, characteristics, 
and application in regenerative medicine. Life 
Sci. 2020 Sep 1;256:118002. doi: 10.1016/j.
lfs.2020.118002. Epub 2020 Jun 29. PMID: 
32585248.

2.	 Regmi S, Ganguly A, Pathak S, Prima-
vera R, Chetty S, Wang J, Patel S, Thakor AS. 
Evaluating the therapeutic potential of different 
sources of mesenchymal stem cells in acute re-
spiratory distress syndrome. Stem Cell Res Ther. 
2024 Oct 29;15(1):385. doi: 10.1186/s13287-
024-03977-w. PMID: 39468662; PMCID: 
PMC11520775.

3.	 Górnicki T, Józkowiak M, Data K, 
Domagała D, Niebora J, Okowińska E, Kłopot 
A, Kulus M, Bryja A, Woźniak S, Kamiński A, 
Chmielewski P, Górska A, Partyńska A, Wysoc-
ka T, Spaczyński M, Piotrowska-Kempisty H, 
Dzięgiel P, Mozdziak P, Czerny B, Kempisty B. 
Wharton’s jelly mesenchymal stem cells (WJ-
MSCs), a “Holy Grail” in tissue bioengineer-
ing and reconstructive medicine. Biomedicine 
& Pharmacotherapy. 2025 Nov;192:118570. 
doi:10.1016/j.biopha.2025.118570

4.	 Hass R, Kasper C, Böhm S, Jacobs R. 
Different populations and sources of human 
mesenchymal stem cells (MSC): A compari-
son of adult and neonatal tissue-derived MSC. 
Cell Commun Signal. 2011 May 14;9:12. doi: 
10.1186/1478-811X-9-12. PMID: 21569606; 
PMCID: PMC3117820.

5.	 Guan YT, Xie Y, Li DS, Zhu YY, Zhang XL, 
Feng YL, Chen YP, Xu LJ, Liao PF, Wang G. 
Comparison of biological characteristics of mes-
enchymal stem cells derived from the human 
umbilical cord and decidua parietalis. Mol Med 
Rep. 2019 Jul;20(1):633-639. doi: 10.3892/
mmr.2019.10286. Epub 2019 May 23. PMID: 
31180542; PMCID: PMC6579987.

6.	 Lukomska B, Stanaszek L, Zuba-Surma 
E, Legosz P, Sarzynska S, Drela K. Challeng-
es and controversies in human mesenchymal 
stem cell therapy. Stem Cells Int. 2019 Apr 
9;2019:9628536. doi: 10.1155/2019/9628536. 
PMID: 31093291; PMCID: PMC6481040.

7.	 Shin S, Lee J, Kwon Y, Park KS, Jeong JH, 
Choi SJ, Bang SI, Chang JW, Lee C. Compara-
tive proteomic analysis of the mesenchymal stem 
cells secretome from adipose, bone marrow, pla-
centa and Wharton’s jelly. Int J Mol Sci. 2021 
Jan 15;22(2):845. doi: 10.3390/ijms22020845. 
PMID: 33467726; PMCID: PMC7829982.

8.	 Shin YH, Choi SJ, Kim JK. Mechanisms 
of Wharton’s Jelly-derived MSCs in enhancing 
peripheral nerve regeneration. Sci Rep. 2023 Dec 
1;13(1):21214. doi:10.1038/s41598-023-48495-6.

“...Wharton’s Jelly is collected 
from umbilical cords after 
childbirth, a tissue that is 
normally discarded...”
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