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Abstract

Introduction: Stem cells from human exfoliated deciduous teeth (SHED) have
been considered to be a promising source for regenerative medicine due to their self-renewal
capacity and multipotency ability. Several studies have indicated that cryopreserved dental pulp
tissues from SHED are a retrievable and practical source for cell-based therapy. The aim of this
study was to investigate the ability of SHED cryopreserved for 5-7 years in terms of
clonogenicity, proliferation and multipotency ability. Methods: Human freshly isolated SHED
(fSHED) were compared with cryopreserved SHED (cSHED) in terms of cell proliferation (n=5),
colony-forming efficiency (n=6) and differentiation capacity (n=4). Result: There was no
significant difference between fSHED and ¢cSHED with regard to morphology or proliferation,
except on day 7 that the cell proliferation was significantly lower in ¢cSHED as compared with
fSHED (P=0.003). There were also no visible differences between the 2 groups of exfoliated
deciduous cells in osteogenic and adipogenic differentiations. Conclusion: These data suggest
that cryopreserved cells from human exfoliated deciduous teeth can be retrieved to use for stem

cell-based therapy and tissue engineering in regenerative medicine.

Keyword: Stem cells from human exfoliated deciduous teeth, Cryopreservation, Colony forming,

Cell Proliferation, Differentiation
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Adult stem cell

Location (Source)

Cell or tissue produced

Hematopoietic Stem

Cells

Bone marrow, peripheral blood

stem cells

Blood, endothelial, hepatic(oval)

and muscle cells

Mesenchymal Stem

Cells

Bone marrow, peripheral blood

stem cells

Bone, cartilage, tendon,adipose,
muscle, marrow stroma and neural

cells

Neural stem cells

Ependymal cell, astrocytes
(subventricular zone), of the

central nervous system

Neurone, astrocyte,

oligodendrocyte

Hepatic stem cells

In or near the terminal bile
ductules (canals of

Hering)

Oval cells that subsequently
generate hepatocytes and

ductular cells

Pancreatic stem cells

Intraislet, nestin-positive

cells, oval cells, duct cells

Beta cells

Skeletal-muscle stem

cells

Muscle fibers

Skeletal muscle fibers

Stem cells of the

skin (keratinocyte)

Basal layer of the epidermis,
bulge zone of the hair

follicles

Epidermis, hair follicles

Epithelial stem cells

of lung

Tracheal basal and mucus
secreting cells, Clara cells,

alveolar type II pneumocyte

Mucus and ciliated cells, type I

and II pneumocytes

Stem cells of the

intestinal epithelium

Epithelial cells located
around the base of

each crypt

Paneth’s brush-border enterocytes,
mucus-secreting goblet cells,

enteroendocrine
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Properties SHED
Location Exfoliated Deciduous Tooth Pulp
Proliferation rate High
Heterogeneity Yes
Multipotentiality Odontoblast, Osteoblast, Chondrocyte,

Myocyte, Neurocyte, Adipocyte, iPS

Tissue repair Bone regeneration, Neuro regeneration,

Tubular dentin
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1. msnzmﬂm‘saﬁmmaa‘luﬁmﬂgmmi (Cell Culture Laboratory)

Y
Jd A
1.1 MINIOUDIMITASUFAaTHA O-MEM (Alpha-minimum essential

medium) pH 7.2
Ol-MEM (Invitrogen: Gibco, cat.no. 11900-24) 13.9 g.
NaHCO, (Merck, USA) 22g.

1 90‘ Q'J o (%} 1
azanearunanluinaus Iy 800 ml. USus pH 7.2 Areasazanelalas

a

a o I 9 o 3 A =
AReIn (HCI) Usudsuasidu 1000 ml. NIDIAIYAINTDIUAZINUNYUW YN 4 DIFLHALTY T

U

1.2 10U lmineaandnariian 1(Collagenases type I 30 mg/ml)

HIADAAIUUE (Sigma, USA, cat.no. C0130-100MG) 30 mg.

4 v
HInNau 1 ml.

1.3 ou lasidenla (Dispase 40 mg/ml)

HInoARIAUE (Sigma, USA, cat.no. C0130-100MG) 30 mg.

9 v
HINau 1 ml

1.4 A15azanguea-1aanesUALEA (L-ascorbic acid 100 mM)

HADA-IDAADI LA 1A (Sigma,USA, cat.no. Ad544-25G) 100 mg.
WINaU 5.68 ml.
Asazangueanasin Fa (100 mM) 50 pl

Y
4
luemsaeasan 100 ml



1.5 @15azangansuunn 1 lau (Dexamethasone 50 uM)

AUANTUNNNT T (Sigma, USA, cat.no. D4902-25MG)
1PANDIDAANVITUTY 100%
YSu151asmerina (aNuduTy 254.81 uM)

@ I o
YSuanuduTUYed stock solution (Hu 250 uM $117U
Q9 stock solution AN (AT 254.81 M)

39
nau
18 stock solution 1113 AANUTUIU 250 uM

= . . Yy 9 o

113784 working solution AUANVU 50 pM TUIU

@ stock solution 1331 AANMTUYY 250 uM

e®

N

Toe

fsazaemna LN lyu (50 uM)

Y
4
luemisi@easaa

25 mg.
1 mlL
250 ml.

100 ml.
98.10 ml
1.90 ml.
100 ml
10 ml

2 ml.

8 ml.
200 pl.

100 ml.

1.6 avazaewi-name Tsvoaa (B-glycerophosphate 1 M)

naui-natye Isledla (Sigma, USA, cat.no.G9891-25G)
4 v

1INAU

msazaredr-name Iswleamla (1 M)

Y
4
luemsaeasan

1.7 811391 (Antibiotics 20 %)

Penicillin
Streptomycin
Kanamycin
Nycostatin

Y v
UsuSmnasaeinauilu

21.64 g.
100 ml.
1 ml.

100 ml.

1,000,000 Unit/5ml.
1 g/5ml.

1 g/5ml

5 ml

100 ml.



1.8 MIIATINEITAZAY Phosphate-buffered saline (PBS) pH 7.4

Tadeunanlsd (NaCl) 8 g.
Tunai@eunalsa (KCD) 02g.
Tidoula Tasnulodvla (Na,HPO,) 1.44 g.
Tdunen@enlalasnuneala (KH2PO4 ) 0.24 g.

v %’ < o 3 !
azawaIunayluinaus i 800 ml. YSua pH 7.2 Areensazanelelas

a

k4 ] v
Aap3N(HCI UsuifSuasiu 1000 ml. s ¥oa101AT09 Autoclave Hgainail 120 pIAN-

U

a =

.
aFe U 15 WNLaZNUNUNYN 4 D3R IHTY

U

2. INAHABUNT (MTT Assay)

2.1 A13a2a18 MTT ANNTUTY 5 me/ml

W MTT 3-(4, 5-dimethylthiazol-2-yl)-2,5-diphenyltetrazoliumbromide 50 mg.
(Invitrogen, USA, cat.no. M6494-1G)

1392018 phosphate buffer saline (PBS) 10 ml.

3. M3ToNHaa (Cell Staining)

3.1 MIWTEUE5LAY paraformaldehyde AMANYY 4%

4 = 4 .
namvlesunad leq (Sigma, USA, cat.no.15,812-7) 4.21g.

©1392a18 phosphate buffer saline (PBS) 100 ml.

HWINENTAZAIBAIYIAT O stirrer NQUHRY 60 DA IFAITA HoAA13azAY

2 J s A
Tasideu laason lod (NaOH) 1 vea waziNUNQUNY 4 oA HaIT

u

3.2 MIWTeNEITaZae formalin ANUIUTY 10%

J = J .
pamvlesunad leq (Sigma, USA, cat.no.15,812-7) 421g.

®130¢018 phosphate buffer saline (PBS) 100 ml.



3.3 MI3euAE0Y Toluidine Blue O AMUAUTU 0.1%

W4T Toluidine blue O (Sigma, USA, cat.noT3260-25G)
®1392018 phosphate buffer saline (PBS)

81522218 paraformaldehyde AU 4%

~ a9 . . Yy 9
3.4 MIWTUTIDN Alizarin Red O ANUIUUUU 5%

W Alizarin red S (Sigma, USA, cat.no. A5533-25G)

1392018 phosphate buffer saline (PBS)

0.01 g.
9 ml.

1 ml.

05g.

10 ml.

USuA pH 4.2-4.3 dreensazarelalasnasin (HCH) ANuduty 0.05 Tuans

3.5 MIEIeuAEU Oil Red O AMUAUTU 30 %

WNE Oil red O (Sigma, USA, cat.no. D4902-25G)

mazareluaisazaie isopropanol (100%)

0.5g.

10 ml.
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