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Introduction. Periodontitis affects >743 million peo-
ple worldwide. Neural crest-derived stem cells (NC-SCs)
hold the required multipotentiality to regenerate the dam-
aged periodontium. These cells have been identified within
adult tissue samples of adipose tissue, PDL and palatal
tissue, reducing ethical problems associated with stem
cell use. Typical enzyme isolation protocols are expensive,
time consuming and may represent increased patient risk.
Mechanical dissociation has been suggested as a method
of generating cell suspensions required for stem cell isola-
tion and proliferation.

Material and methods. Samples of skeletal muscle tis-
sue were used to appraise the suitability of a novel mincing
method of mechanical dissociation against enzymatic diges-
tion with collagenase and dispase. Skeletal muscle is readily
available and has shown to contain populations of NCSCs.

We used the Rigenera-Human Brain Wave® prototype
mincer to produce a healthy suspension of NC stem cells.
We have compared successful cell cultures produced via
mechanical dissociation and enzymatic dissociation, pro-
ducing single cell suspensions suitable for Magnetic Active
Cell Sorting (MACs) with human antigen marker CD271.

Results. Despite Countess Automated Cytometry
data identifying cell suspensions produced by mechani-
cal dissociation (n=24) containing on average 26,8 times
as many living cells as enzymatic cell suspensions (n=18),
enzymatic suspensions produced more successful cell cul-
tures. Spheroids and subsequent adherent cells formed
from 4 enzymatic cell suspensions (44,4%]) vs. 1 mechani-
cal cell suspension (8.3%). Additionally, enzymatic digestion
pratocols formed spheroids faster and more plentifully than
mechanical cell suspensions. Adherent cells and spheroids
isolated via both methods appear morphologically similarly
to NC-SCs from our previous studies.

Conclusion. The results of this study have indicated the
suitability of this prototype mincer for prospective experi-
ments with palatal tissue. Although proliferative cultures
of adherent cells were isolated using mechanical dissocia-
tion, this mechanical dissociation method does not repre-
sent a viable alternative to enzymatic digestion, suitable for
use in the clinical setting.
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Adult craniofacial tissues in vertebrates contain post-
migratory neural crest-derived stem cells (NCSCs). These
cells, originated from ectoderma, undergo an epithelial-
mesenchymal transition in embryogenesis, while keep-
ing their multipotency. The optimal source of NCSC is the
tissues of the oral cavity — alveolar and palatine mucous
membranes, dental pulp, periodontal ligaments, etc.
In each tissue, stem cells (SC) are located in different mi-
croenvironment that affects their properties. NCSC from
the oral cavity of standard laboratory rodents differ from
human SC. We hypothesized that the ovine palate contains
NCSCs with a developmental potential equivalent to their
human counterparts.

Objective: to investigate the morphofunctional proper-
ties of NCSC from the oral cavity of human and sheep.

The study was carried out using primary cultures of den-
tal pulp SC (DPSC) and SC from human exfoliated deciduous
teeth (SHED), as well as SC of human periodontal ligaments
(PDLSC) and SC of the sheep hard palate mucosa. Cells were
isolated both by adhesion to plastic and by immunomagnetic
separation. The proliferative activity and immunophenotype
of the populations were determined. To study the features
of osteogenic differentiation, we compared the intensity
of staining with alizarin, the timing of calcifications and tran-
scription of the late and early response osteogenic genes
(POSTN, OSX, ALP, Cbfa1, BGLAP), as well as odontoblast
markers (dentinsialoprotein, DSPP; Dentin matrix acidic
phosphoprotein 1 precursor — DMP-1). The ability of the
isolated cells to form neurospheres was evaluated.

Human PDLSC had the maximum proliferative activity,
DPSC proliferated at a slower rate. The cells of all samples
possessed had surface markers of mesenchymal stromal
cells. However up to 20% of cell at early (2—3) passages
were positive for CD117+. Pulp SCs (DPSC) were the fast-
est responding to osteogenic stimuli; in this case, odon-
toblast marker genes were transcribed at a higher level
as compared to PDLSC. Sheep NCSC proliferated at a rate
comparable to human PDLSC. Both human SC and sheep
SC were capable of forming neurospheres and expressing
NCSC markers (e.g. HNK-1, Slug, CD271).

Thus, despite the fact that the properties of NCSC de-
pend on the their niche, sheep NCSC have properties similar
to human cells and can be used as a model object in pre-
clinical studies of the efficacy and safety of cellular products
based on NCSC.
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