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Functional roles of sphingosine-1-phosphate in mesenchymal stem cell
migration and proliferation and bone metabolism
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During bone formation, osteoblasts are derived from mesenchymal stem cells (MSCs)
present in the bone marrow. Recent studies have indicated that sphingosine-1-phosphate
(S1P) plays a vital role in various tissues; however, its role in bone metabolism remains
unclear. Here, we demonstrated that S1P induces proliferation and migration of MSCs.

We detected the mRNA expression of S1P receptor 1 (S1PR1) via reverse transcription
polymerase chain reaction (RT-PCR) and determined whether S1P induces proliferation of
MSCs. Treatment of MSCs with S1P for 24 h stimulated a dose-dependent increase in DNA
synthesis. These data demonstrated that S1P is mitogenic to MSCs in vitro.

S1P produced by osteoclast precursors during differentiation may function in a paracrine
manner to MSCs. To explore this possibility, we examined the chemotactic effects of S1P on
MSCs. S1P increased chemotaxis of MSCs; however, the differentiation of MSC to
osteoblasts was not affected by S1P. These results suggest that S1P plays a possible role
in regulating the proliferation and migration of MSCs.

2010 1,100,000 330,000 1,430,000
2011 1,000,000 300,000 1,300,000
2012 800,000 240,000 1,040,000

2,900,000 870,000 3,770,000




S1P S1P
T
S1P
(Hla T : Science, 309 :
1682-1683, 2005)
S1P
chemotaxis
Cell migration assay kit
bone morphogenic protein(BMP)-2
S1P
C
S1P
S1P
S1P
48
total RNA DNA
3
S1P
S1PR1 MRNA
S1P S1PR2 S1PR3
in vivo S1PR4 SI1PR5 4
S1P
S1P
43/44MAPK
. 51;’ MEK U-0126 PIK3/Akt
1P ;?'Rplc?q PI3K wortmannin
' S1P
S1P Cell proliferation
assay Kit S1P S1P
S1P
p43/44MAP PI3K/Akt Ras/ERK S1P
NF-kB
S1P
S1P




9
Sato T, Ichioka S: Pressure ulcer
occurrence following the great East Japan
Earthquake: observations from a disaster

medical assistance team. Ostomy
Wound Manage. 2012;58(4):70-5.
Sano H, Ichioka S, Kouraba S,

Minamimura A, Sato T, Sekiya N, Yasuta M:
Treatment of venous ulcers with bone
marrow-impregnated collagen matrix.

J Plast Surg Hand Surg.
2012;46(1):37-44.

Sato T, Ichioka S: How should we manage
multiple skin ulcers associated with
calciphylaxis? J Dermatol.
2012 ;39(11):966-968.

Takahashi N, Andoh T, Iseki H, Sato T,
Ichioka S, Takeda A: Reconstruction system
of rat lymphatic tracts after total iliac
lymphadenectomy.

Hepatogastroenterology.
2011;58(109):1087-1094.

Sato T, Hasegawa H, Sugasawa M, Yasuda

M, Morita K, Nakahira M, Nakatsuka T: Free

jejunal transfer for a 15-year-old girl

with synovial sarcoma of the hypopharynx.

J Plast Reconstr Aesthet Surg.
2011;64(8):1100-1103.

in press

in press

— 2011;
31(7) : 442-448

2011; 65(5):121-124

11
Sato T, Ichioka S:Silver-impregnated
Calcium Alginate Dressings Reduce the
Bacterial Burden in Wounds after Surgical
Debridement. The 4th Congress of the World
Union of Wound Healing Societies. 2012
9 2 PACIFICO YOKOHAMA

Sato T, |Ichioka S: Free Flap
Reconstruction for Limb Salvage. The 4th
Congress of the World Union of Wound
Healing Societies. 2012 9 4 PACIFICO
YOKOHAMA

Sato T, Ichioka S: Management of
Pressure Ulcers during the Great East
Japan Earthquake. The American
Professional Wound Care Association
APWCA2012 National Clinical Conference

2012 3 30 Orlando, Florida, USA.
. 55
2012 4 11
32 2012 6 7

2012 7 14

2012 7 26

2012 7 26

42



2012 12 2

2 7
.39
— 2012

12 7

. 54

2011 4
15
o

TOMOYA SATO

10445132




