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Protective effects of Sphingosine-1-phosphate (S1P) on

hypertrophic response in H9¢2 cardiomyocytes
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(1. Wuhan Fourth Hospital, Puai Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430000 ;
2. Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430000, China)

[ ABSTRACT] Objective; To investigate the effects of sphingosine-1-phosphate ( SIP) on cardiac hypertrophic response in H9c2
cells. Methods: H9¢2 cells were randomly divided into four groups: normal control group, SIP (1 pmol/L) treated group, Pheny-
lephrine (PE) (100 pmol/L) treated group, PE (100 wmol/L) treated group combined with SIP (1 wmol/L) treatment. Each group
has 3 duplicated wells. After 24 hours, the size of H9¢2 cells in each group was detected by Actin-Trakcer Green immunofluorescence
staining. Transcriptional levels of hypertrophic markers ( ANP, BNP and B-MHC) in H9¢2 cells were determined by real-time PCR.
Western blot was performed to examine the expression level of ANP in each group. Then H9¢2 cells were randomly divided into five
groups ; normal control group, PE (100 pmol/L) treated group, PE (100 pwmol/L) with SIP low-dose (0.1 pwmol/L) treated group,
PE (100 pmol/L) with SIP middle-dose (1 pmol/L) treated group and PE (100 wmol/L) with SIP high-dose (10 pmol/L) treated
group. Each group has 3 duplicated wells. After 24 hours, Western blot was performed to examine the expressions of phosphorylated
Janus kinase 2 (JAK2) and signal transducers and activators of transcription 3 (STAT3) under low, medium and high concentrations
of S1P. Each experiment was repeated three times. Results: Compared with normal control group, the surface area of H9¢2 cells in PE
group was increased significantly ( P<0.05) , meanwhile, the transcription levels of ANP, BNP and B-MHC were increased significant-
ly (all P<0.05), and the expression of ANP was also increased significantly (P<0.05) in PE group. While compared with PE group,
the surface area of H9c2 cells in PE + S1P group was decreased significantly ( P<0.05) , the transcription levels of ANP, BNP and B-
MHC and the expression of ANP were also decreased significantly (all P<0.05) in PE + SI1P group. After treated with PE and differ-
ent concentrations of SIP, the expressions of p-JAK2 and p-STAT3 were increased significantly compared with the normal control group
and PE group (P<0.05), in a dose-dependent manner. Conclusion: SIP could protect H9¢2 cells against hypertrophic response in-
duced by PE, which may be achieved by activating JAK2/STAT3 signal pathway.
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Tab. 1 Primer sequences

Gene Primer sequences
ANP 5’ -CTTCGGGGGTAGGATTGAC-3’
3’ -TCTAGCGTTTTCTAGGGTTC-5’
BNP 5’ -CAGAAGCTGCTGGAGCTCATAAG-3’

3’ -GTTTCCTGGTTCCGGGATGT-5’

B-MHC 5’ -ATCAAGGGAAAGCAGGAAGC-3’
3’ -ACTACGTGGACATCTGTTCC-5’
GAPDH 5’ -GGCAAGTTCAACGGCACAG-3’

3’ -TACAGCACCTCAGATGACCGC-5’

ANP: Atrial natriuretic peptide; BNP. Brain natriuretic
peptide; B-MHC: B-myosin heavy chain; GAPDH: Glyceralde-
hyde-3-phosphate dehydrogenase
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Fig. 1 Representative images of Actin-Trakcer Green staining
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Fig. 2 Expressions of ANP in H9¢2 cells of each group

Tab. 2 The cell surface area and the expression of ANP/GAP-
DH in H9¢2 cells in each group (fold of control, x+s,

n=3)
Group Cell Surface Area ANP/GAPDH
Con 1.03+0.25 1.00+0. 00
S1P 0.98+0.18 0.85+0.15
PE 1.70+0.37" 1.98+0.22"
PE+SIP 1.12+0.217 0.97+0.20"

*P<0.05 vs control group; "P<0.05 vs PE group
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Tab. 3 The levels of ANP, BNP and B-MHC mRNA in H9c2

cells of each group (fold of control, x+s, n=3)

Group ANP/GAPDH BNP/GAPDH  3-MHC/GAPDH
Con 1.00+0. 00 1.00+0.00 1.00+0.00
S1p 0.85+0.15 0.84+0.08 0.94+0.14

PE 1.98+0.22" 1.77+0.12" 1.82+0.31"
PE+SIP  0.97x0.20* 0.96+0. 12* 0.83+0.24"

*P<0.05 vs control group; *P<0.05 vs PE group
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Fig. 3 Expressions of JAK2 and STAT3 in H9¢2 cells of each

group
JAK2 . Janus kinase 2; STAT3; Signal transducers and ac-

tivators of transcription 3

Tab. 4 The expressions of p-JAK2/t-JAK2 and p-STAT3/t-
STAT3 in H9¢2 cells of each group (fold of control,
X+s, n=3)

Group p-JAK2/t-JAK2 p-STAT3/t-STAT3

Con 1.00+0.00 1.00+0.00

PE 1.05+0.21 1.14£0.21

PE+SIP(L) 1.45+0.17 " 1.56+0.09 "

PE+S1P(M) 2.28+0.24"* 2.140.12""

PE+S1P(H) 2.56+0.36"" 2.58+0.31""

*P<0.05 vs control group; *P<0.05 vs PE group
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