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Effects of Hedysarum polysaccharide on lipopolysaccharide-induced cardiomyocyte
injury based on TLR4/MAPK/NF-kB signaling pathway
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ABSTRACT: AIM To investigate the effects of Hedysarum polysaccharide ( HPS) on lipopolysaccharide
(LPS) -induced cardiomyocyte injury. METHODS  Cell viability was assessed using the MTT assay to determine
non-toxic concentrations of HPS (20, 40, 80, 160, 320 pwg/mL). Among these, 20, 40 and 80 pg/ml were
selected as low-dose ( HPS-L), medium-dose (HPS-M) , and high-dose ( HPS-H) groups, respectively. An LPS-
induced injury model was established with LPS at 10 pwg/mL for 24 h. Cells were divided into the control group,
LPS group, positive control drug resatorvid group (1 pmol/L) , and HPS-L/-M/-H groups ( cells were pre-treated
with HPS for 24 h prior to LPS exposure ). Cell viability was detected by the MTT assay; the levels of cellular
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inflammatory factors ( TNF-a, IL-18, IL-6) and myocardial injury markers ( LDH, CK) were measured by
ELISA ; the membrane localization of Toll-like receptor 4 (TLR4) and nuclear translocation of nuclear factor kB
(NF-kB) were observed by immunofluorescence assay ; and the gene and protein expressions of the TLR4/mitogen-
activated protein kinase ( MAPK) /NF-kB signaling pathway were detected by RT-qPCR and Western blot,
respectively. RESULTS ~ Compared with the control group, the LPS group showed decreased cardiomyocyte
viability (P <0.01), increased levels of TNF-a, IL-1B, IL-6, LDH and CK (P <0.01), increased TLR4
membrane expression and NF-kB nuclear translocation ( P<0.01) , and increased mRNA expressions of TLR4, p38
MAPK, ERK, JNK and NF-kB as well as protein expressions of TLR4, p-p38 MAPK, p-ERK, p-JNK, p-NF-«kB
and nuclear NF-kB (P<0.01), while the protein expression of cytoplasmic NF-kB was decreased (P<0.01).
Compared with the LPS group, cardiomyocyte viability was increased in the HPS groups and the resatorvid group
(P<0.01), whereas the levels of TNF-a, IL-18, IL-6, LDH and CK were also decreased ( P<0.01). TLR4
membrane expression and NF-kB nuclear translocation were decreased (P <0.01). Additionally, the mRNA
expressions of TLR4, p38 MAPK, ERK, JNK, NF-kB as well as the protein expressions of TLR4, p-p38 MAPK,
p-ERK, p-JNK, p-NF-kB and nuclear NF-kB were all decreased (P<0.05, P<0.01), and the protein expression
of cytoplasmic NF-kB was increased (P<0.05, P<0.01). CONCLUSION HPS may improve LPS-induced
cardiomyocyte injury by inhibiting the activation of the TLR4/MAPK/NF-kB signaling pathway and reducing the
inflammatory response.

KEY WORDS: Hedysarum polysaccharide; lipopolysaccharide; myocardial injury; inflammatory response;
TLR4/MAPK/NF-kB signaling pathway
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Fig. 2 Effects of Hedysarum polysaccharide on viability, myocardial enzyme activities and inflammatory factor levels in

LPS-induced H9¢2 cells (x+s, n=5)
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Fig. 3 Effects of Hedysarum polysaccharide on the localization and fluorescence expressions of TLR4
and NF-kB in LPS-induced H9c2 cells (x+s, n=5)
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Fig.4 Effects of Hedysarum polysaccharide on the mRNA expressions of TLR4 (A), p38 MAPK (B), ERK (C),
JNK (D) and NF-«B (E) in LPS-induced H9c2 cells (x+s, n=5)
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Fig.5 Effects of Hedysarum polysaccharide on protein expressions of TLR4, NF-kB, p38 MAPK, ERK and JNK in

LPS-induced H9¢2 cells (x+s, n=5)
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