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Protective Effect of Sphingominol 1-phosphate
for Hypoxia-induced Lung Epithelial Cells Injury*
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ABSTRACT Objective: How to reduce the lung ingury caused by hypoxia is a challenge when people enter the high altitude. The
purpose of this study is to explore the protective effect of exogenous sphingosinol 1-phosphate (S1P) on lung epithelial cells during
hypoxic exposure. Methods: BEAS 2B cells were pretreated with S1P at different concentrations for 4 hours and then placed in a hypoxia
incubator (1% oxygen concentration) to simulate hypoxia exposure during 24 h and 48 h, and then detect the proliferative activity, early
apoptosis and mitochondria-related functions; in addition, the expression level of the receptor genes (S1PR1-3) were tested by real-time
qPCR. Results: Exogenous S1P preconditioning can increase the expression level of SIPR3 significantly in BEAS 2B; During 24 h - 48 h
of hypoxia exposure, S1P pretreatment at 1 wM had a significant protective effect on BEAS 2B, especially improving Mitochondrial
Membrane Potential(MMP) and Adenosine Triphosphate(ATP) levels(P<<0.0005), reducing Reactive Oxygen Species(ROS) production
(P<<0.0001), Thus, increase the proliferation activity(P<<0.005) and reduce the early apoptosis rate of cells. Conclusion: Exogenous S1P
preconditioning can protect lung epithelial cells by inhibition of hypoxia-induced oxidative stress injury. S1P has important application
value in preventing altitude sickness.
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1.9 LR XEER GBI R MK

i i TRIzol 357 $2 B AL BRAH AW A ) RNA, 5% %R
cDNA 547 Real-Time PCR /. 5|#1F510 W4 1,

R 1 RAEESWFT

Table 1 The sequence of fluorescence quantitative primer

Gene primer pair Tm(C) base(bp)
S1PR1 TCTGCGGGAAGGGAGTATGT 59 63
CGATGGCGAGGAGACTGAA 58
S1PR2 ATCGTGCTAGGCGTCTTTATCG 60 106
AGTGGGCTTTGTAGAGGATCG 59
SIPR3 CGGCATCGCTTACAAGGTCAA 59 99
GCCACGAACATACTGCCCT 60
B-actin CACCATTGGCAATGAGCGGTTC 62 230
AGGTCTTTGCGGATGTCCACGT 63
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Fig.1 mRNA level of each receptor after exogenous S1P pretreatment

Notes: Compared with control group, *P<0.05.
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Notes: Compared with blank group, **P<0.005; ***P<0.0005.
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Table 2 Early apoptosis rate of cells in each group after hypoxia exposure(%)

Hypoxic exposure

S1P concentration (uM)

Control blank 1 2 4
24h 6.54+0.85 9.21+0.11 7.42+0.99 10.87+0.87 11.37+1.03
48 h 5.65+0.30 11.63+1.00 9.49+0.87 11.05+1.39 12.93+0.47
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Fig.3 Early apoptosis rate of cells in each group after 24h and 48h hypoxia exposure
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