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Human dental pulp cell-derived spheroids and traditional Chinese medicine for
central nerve system regeneration
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Mammalian adult central nerve system (CNS) injuries are devastating because
of the intrinsic difficulties for effective neuronal regeneration. The greatest problem to be
overcome for CNS recovery is the poor regeneration of neuronal cells. Because of the harsh
micro-environment, it is very difficult to regenerate the damaged neuronal cells, especially
neurons. In this study, we made spheroids from human dental pulp-derived cells. The spheroids were
able to survive under very harsh environment, such as shortage of oxygen and nutrition. When they
were cultivated in neuronal inductive medium, they could be differentiated into neuronal cells.
Patch clamp technique indicated that cells derived from the spheroids exhibited the capacity to
produce a tetrodotoxin-sensitive (membrane) deﬁolarization suggesting they have potential to be
differentiated into functional neurons. The spheroids also improved neuronal cells regeneration in
co-cultivated mouse hippocampus slices in vitro.



iPS

in vitro
DPCs
17-26
3 mg/ml I Sigma-Aldrich
USA 4 mg/ml
Sigma-Aldrich PBS
37 1.5
[MEM-a  GIBCO USA 20
FBS  NICHIREI Biosciences
100 p M L-
n
2 mM L- GIBCO USA 100
1U/ml GIBCO 100 p g/ml

GIBCO ]

3 4
BD Matrigel™
BD Bioscience USA
Matrigel 24
BD Falcon USA DPCs
1x 10°cells/ml
DPC 1ml 0.5
ml DPCs 100
~300u m
Matrigel
HaCaT
B-27®

Electrophysiology Kit, Life technologies
A1413701 2 4

Invitro
3 Jcl ICR
B
Mcllwain

Tissue Chopper 350 um

1 3

Matrigel

24
4
1
Nestin
GFAP



TUBB3

HaCaT

RT-PCR

Nestin TUBB3

A DSPP GO 146 Muclei Merge

B Adizarin red Callagen lnuelei T m—

COIVALPInuced
Blafiom

Muche PAETge

ote of Z-sack

Xiao et al., Biol
Cell. 2014;106:405-419

HaCaT

7
Xiao L, Miwa N. Cover Image, J Cell

Biochem. Volume 118, Number 2, February
2017 DOI: 10.1002/jch.25848
Xiao L, Miwa N. Hydrogen-rich water
achieves cytoprotection from oxidative stress
injury in human gingival fibroblasts in
culture or 3D-tissue equivaents, and
wound-healing promotion, together with
ROS-scavenging and relief from glutathione
diminishment. Hum Cell. 30 (2), 72-87.
2016 Nov 01. IF: 1.907 Corresponding
author
Xiao L, Miwa N. The Lipophilic Vitamin C
Derivative, 6-O-Palmitoylascorbate Protects
Human Keratinocytes and 3D-Human Skin
Equivalents Against X-Ray-Induced
Oxidative Stress and Apoptosis More
Markedly Than L-Ascorbic Acid. J Cell
Biochem. 2016 Jun 28. doi:
10.1002/jcb.25639. IF: 3.446
Xiao L, Kumazawa Y, Okamura H. Cell
death, cavitation and  spontaneous
multi-differentiation of dental pulp stem
cells-derived spheroids in vitro: A journey to
survival and organogenesis. Biol Cell.
2014;106:405-419. IF: 3.872
Corresponding author



Xiao L, Tsutsui T, Miwa N. The lipophilic
vitamin C derivative, 6-0-palmitoylascorbate,
protects human lymphocytes, preferentially
over ascorbate, against X-ray-induced DNA
damage, lipid peroxidation, and protein
carbonylation. Mol Cdll
2014;394(1-2):247-59.

Xiao L, Nasu M. From

Biochem.

IF: 2.613
regenerative
dentistry to regenerative medicine: progress,
challenges, and potentia applications of ora
stem  cells. Cells
2014;7:89-99. doi: 10.2147/SCCAA.S510009.

Stem Cloning.

Corresponding author  invited
review

Xiao L, Saiki C, Ide R. Stem cell therapy for
central nerve system injuries:iglia cells hold
the key. Neura Regeneration Research.
2014;9:1253-1260. doi:
10.4103/1673-5374.137570.

Corresponding author
3
Miwa N. Protective effects of

radical
initiators-induced oxidative stress injuries in
fibroblasts

invited review

Xiao L,
hydrogen-rich  water on free

human gingiva and
three-dimensional gingival tissue equivalents
J. Ord Biosci., 58 (Suppl) 231 2016.

58

Xiao L, Saiki C, lde R. Denta pulp
cells-derived spheroids differentiated into
cells
three-dimensional culture conditions. J. Oral
Biosci., 57 (Suppl) 242 2015. 57

functional neuronal under

J. Ordl Biosci., 56

¢y

@

®

*

(Suppl) 114 2014. 56

2014 8 22

Li Xiao

80548256

Nobuhiko Miwa

00142141



