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Objective: The exfoliated human deciduous tooth (SHED) contain multipotent stem
cells that identified to be a population of highly proliferative and clonogenic .These
cells are capable of differentiating into a variety of cell types including neural cells,
adipocytes, and odontoblasts.
Material and Methods: Normal exfoliated human deciduous incisors collected from
six- to nine-years-old children. The pulp'was separated from the crown and digested
with collagenase .Single cell solutions were cultivated in a-MEM supplemented with
ES-FCS. After two to three days, the cells reached confluency and were trypsinized
and cultured for further passages. The passage-4 cells were analyzed with CD34,
CD45, CD105, CD166, CD31, CD90 and CD146 markers that indicated these cells
had a mesenchymal stem cell (MSC) identity. We examined the cells for Alkaline
Phosphatase activity to investigate the mesenchymal (stromal) nature.Finally, the
cells were differentiated into the osteoblastic and adipocytic lineages in different
subcultures and analysed by RT-PCR and different staining protocols.
Results: Viable cells growing out of the explants showed elongated shapes in
clusters::These cells showed alkaline phosphatase activity. Flow cytometry results
revealed high expression of pluripotent stem cell markers .In some area of the
osteoinductive cultures nodule-like structures were observed that showed red
mineralizing area upon staining with Alizarin Red.In adipogenic cultures lipid vesicles
appeared after five weeks of induction with Oil Red.
Conclusion: This study show that pulp contains cells with high plasticity and
proliferation capacity and can be easily isolated without any serious intervention.
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Reverse:5-GGAATATCCCACGGTGTAGATCATG-3'.
and Bone sialoprotein:Tm = 59°C

Forward:5'-GGC AGT AGT GAC TCATCC GAA
GAA-3".

Reverse :5-GGT ACT GGT GCC GTT TAT GCC
TTG -3'.

MBJL“:M‘@.:M};.LJTJ.:LJ‘Sqﬂ)j‘_g‘jﬁjiJ‘_;Lﬂﬂ‘jt)‘ 9

mLPL) murine lipoprotein lipase :(Tm60 = °C
Forward:5'-GAGGACACTTGTCATCTCATTC-3/,
Reverse:5-CCTTCTTATTGGTCAGACTTCC-3'
murine Adipsin : Tm = 63°C
Forwar:5-ATGGTATGATGTGCAGAGTGTAG-3".
Reverse: 5-CACACATCATGTTAATGGTGAC-3'.

sl

3 sl a4 015 oo 1) SHED Yl 7515 0li asdllas oy mb
l.;l;*.>,,T¢~.~;g;}gWT,@.Iﬁ.o}.\{‘sﬂsduou;
Ll Ol a jledds CL,&;:.»\ (d g Y~—\Y)vfdjl.~ sldss
@Yl O & Joo 255 kg 5 G5 S8 Ul 6t
ot 350 €S A 3L Sl edks il oy (slad ke )5 1,
Ohed S (Tl 55 Sy Sin $SST ST 5
b o 4 (1) K8 L g odalie BB asle Sy b ol L
(V) IS8 3L a5l ad gh o1 (ST 5 ST Ol Sl 53

o 09y S ol o8b ) ead gl Al gladgle Y s
S om 39y 4w 9 (B) cuds 3 us 595 g0 (A) cuds
(C) cuss

104

Olylsan g ida 80

(5 )ilhend ST Cxallad gun

ol pe adshe 3 Ul ST Edlb ) (6l
S b el ladshe Il oIl 5L 1 edkd ol
Lo L oals —F gl s s GJ.»,:«@JLN  Jdske Voo
(Sigma MO0644) a-MEM il sbdse cas
Vo 4 (Gibco 16141-079) ES-FSC us 3V sl
S N OIS TS WY SCIR V] I SRR V- PRG-I PP
LS 4 bl JSIT Sl bl 5 i o g bad sl
s ) (Sigma 85L3R) bl JSIT oS

(Multilineage Differentiation) Liuwily wia jalad

glAel sl Slad b s Sl e ) )
52 e Vo 3l b ale slad b Tl Ly 3L s
O s K els LIS Al P la s 3 e e Sl
.}a._:u b LAJ}L» ul‘ ‘h.._?u ‘uf*-l’ J)‘ M)JV'—/\' Qs 2
Sy Sul ES-FCS 1_s)5\0 55l DMEM s ;Lo
Op3kel B3 e 53 555 00 Dl Y
INU-RRRT S CHFININ FUoo 2 SO W PR VI P
ol s o313 iS Lases ol 55 5, YY) Sde 4 ad sl
2 lg s @B a5 bdsle Lo 5L K Sy) 4 Sk
ol s Alizarin /Red (54765, 5 RT-PCR Ll el
A gy W e

gl ool Gdde 53 o 2l o Gl
o Jhe Vo v 3w b il e slad sho Tl oL 5L Sl e
O 5 RS el CuS Ll -F gla s s g Fa ol
LAadshe opl Jases ¢ 2s (oS 51 do)s VeoAr OUd
emrlia sl 9 ¥ g0 V0 p5kal Es e a 53 p S5 S 00
35Y) Sle s ad gl i 2 o5 a1l s 2 03 0 55 Sn0
)l{dgi)'})Mﬁ&ha\&..ﬁ&o:\zw@u@|)z
sRT-PCR L w500l 5l ilg 5 (2 g0 bd gl Lo

RT-PCR 3.li1 g RNA 7/ a5l
8l 3l slad b 5 Ll 3l ads gl slad ke
O3 STl eslizal L RNA o1 sl bd e ol 51 Jol
kil Gl 3) DNaset o 5TL o o1 el (gladi sl
ke e gy 7Sl s als 4 RNA Ol s 51 ey
oS 5 eslizad L CDNA - i sl RNA 85 Sy
L PCR STy Culg 5 238 )15 osliul 34 jlie
AT S8 4 mdgml HLS s p Sl 2 Sl

A3 pll (03lw) Smar Tag

Osteocalcin (OCN;GenBank accession number
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Reverse: 5'-GTGATACCATAGATGCGTTTGTAG-3'.
Osteopontine (OPN; accession number AF515708):
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Reverse: 5-GGTCTCATCAGACTCATCCGAATG-3".
Parathyroid hormone (PTH) receptor (accession
number NM_011199): Tm = 55°C
Forward: 5-GACAAGCTGCTCAAGGAAGTTCTG-3".
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