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Effects of Sphingosine 1-phosphate on Differentiation of Skeletal Myoblast Cell in Rats

YU Huan, ZHENG Mei-rong, YU Jing-mou, CHEN Pei-liang, LI Wei-dong
(The Systems Biomedicine Key Laboratory of Jiangxi, Jiujiang University, Jiangxi 332000, China)

Abstract: [Objective] To explore the effects and mechanism of sphingosine 1-phosphate (S1P) on differentiation of skeletal
myoblast cells into mature myocytes and consequent formation of myotubes in rats. [ Methods] Primary skeletal myoblast cells in rats
were separated and cultured, here we described the roles of SIP in the regulation of differentiation by observing alteration of their
appearance under phase contrast microscope and detected for the expression change of muscle-associated gene- myosine and myogenin
by immunocytochemistry. Sphingosine kinase inhibitors were used to during S1P on differentiation of myoblast cells. [Results] S1P
remarkably promoted myotude formation of myoblasts. Induced with S1P for 2-3 days, myotubes started to form. Later on, more and
more myotubes appeared, and at the peak on 6-7 days. SI1P induced myogenin positive nucleis higher with concentration-dependent
form compare with control (P < 0.01). But SphK inhibitors reduce S1P effect on differentiation of myoblast cells (P < 0.01).
[Conclusion]  SIP may through sphingosine kinase promote differentiation of skeletal myoblast cells into mature myocytes and
formation of myotube.
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Fig.1 Immunocytochemical staining of myoblast cell

FITC: staining desmin; DIC: differential interference contrast measurement; DAPI . staining nucleus.
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Fig.2 Views of myoblast cell raised in differentiation concentration of S1P under phase contrast microscope
A: 0 nmol/L SIP; B: 100 nmol/L S1P; C: 500 nmol/L S1P; D: 1000 nmol/L S1P. Myoblast cell were raised in differentiation concentration of

SIP for 72 h, then were observed under phase contrast microscope.
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Fig.3 Views of myoblast cell raised in differentiation concentration of S1P under confocal microscope
A: 0 nmol/L S1P; B: 100 nmol/L S1P; C: 500 nmol/L S1P; D. 1000 nmol/L S1P. Myoblast cell were raised in differentiation concentration

of SIP for 72 h, immunostained against myosin, then were observed under confocal microscope.
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Fig.5 Immunocytochemical staining of myoblast cell myogenin
FITC ; staining myogenin (positive nuclei) ; DAPI; staining total nucleis. A1&A2: 0 nmol/L S1P; B1&B2: 500 nmol/L S1P. Myoblast cell were

raised in 0 nmol/L S1P or 500 nmol/L SIP for 72 h, then were stained by myogenin, picture were taken by confocal microscope.
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Fig.4 S1P induced myoblast cell differentiation into
myotube cell

Myoblast cell were raised in differentiation concentration of SI1P
for 72 h, then were stained by myosine. Measurement of fusion index is
determined by percentage of myosine—positive cells that contained 2 or
more nuclei among the total myosine—positive cells. ¥ +s;,n =10, 3

times. 1)P < 0.01 vs 0 nmol/L S1P.
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Fig.6 S1P induced myoblast cell myogenin positive
nucleis higher

Myoblast cell were raised in differentiation concentration of S1P
for 72 h, then were stained by myogenin. Count myogenin positive
nucleis under confocal microscope. ¥ +s;, n =10, 3 times. 1)P < 0.01

vs 0 nmol/L S1P.
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Fig.7 DMS and HACPT inhibit S1P induced myoblast
cell myogenin positive nuclei higher

Myoblast cells were raised in without or with 2 wmol/L DMS, 50
pmol /L HACPT for 72 h as control group, myoblast cells were raised
in 500 nmol/L S1P and without or with 2 wmol/L DMS, 50 pmol/L
HACPT for 72 h, then were stained by myogenin. Count myogenin
positive nuclei under confocal microscope. x sz, n =10, 3 times. 1)P

< 0.01 vs control.
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