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Discussion on the Inhibitory Mechanism of Lanthanum Chloride on Vascular Smooth Muscle Cell
Calcification Induced by High Phosphorus Based on NF-kB Signaling Pathway

GU Chao', ZHAO Lulu', LI Gang', GAO Yuan', WANG Shengnan', LI Xiaojia', YUAN Xiaorong', WANG
Qiwen', Baolechaolu’, HAN Ruilan' (1. School of Pharmacy, Inner Mongolia Medical University, Hohhot
010110, China; 2. Collaborative Innovation Center of Mongolian Medicine, Inner Mongolia Medical University,
Hohhot 010110, China)

ABSTRACT OBIJECTIVE: To discuss the inhibitory effect of lanthanum chloride on the calcification of vascular smooth muscle
cells (VSMCs) induced by high phosphorus and its mechanism. METHODS: On the basis of screening the action concentration
and time of lanthanum chloride by MTT method, human VSMCs were divided into control group (1 mmol/L phosphorus solution),
lanthanum chloride high concentration control group (1 mmol/L phosphorus solution+60 pumol/L lanthanum chloride), model group
(3 mmol/L phosphorus solution) , sodium chloride group (3 mmol/L phosphorus solution+180 pmol/L sodium chloride) , nuclear
factor kB (NF-xB) signaling pathway agonist+lanthanum chloride group (3 mmol/L phosphorus solution+1 pg/mL lipopolysaccharide+
60 umol/L lanthanum chloride), positive control group (3 mmol/L phosphorus solution+100 umol/L sodium pyrophosphate), and
lanthanum chloride low, medium, and high concentration groups (3 mmol/L phosphorus solution+15, 30, 60 pmol/L lanthanum
chloride). Alizarin red S staining and Von Kossa staining were used to detect cell calcification in each group after treated with
phosphorus solution for 6 d and relevant medicine for 2 d. Western blot assay was used to detect the protein expression of TNF-a
receptor associated protein 6 (TRAF6), nuclear factor kB inhibitor protein a (IxBa), NF-kB p65, bone morphogenetic protein 2
(BMP-2) , smooth muscle 22 o (SM220 ) and Runt related transcription factor 2 (Runx2). Real-time fluorescence quantitative
polymerase chain reaction was used to detect mRNA expression of TRAF6, IxkBa, BMP-2, SM22a and Runx2. RESULTS:
Compared with control group, no cell calcification was observed in the lanthanum chloride high concentration control group, while
obvious cell calcification and significant increase of OD value were observed in model group and sodium chloride group (P<<
0.01) ; protein and mRNA expression of TRAF6 and BMP-2 in cytoplasm as well as mRNA expression of Runx2, protein
expression of NF-xB p65 and Runx2 in nucleus were significantly increased (P<<0.01); protein and mRNA expression of IxBa and
SM22a as well as protein expression of NF-kB p65 in cytoplasm were significantly decreased (P<<0.01). Compared with model
group, cell calcification was significantly improved in lanthanum chloride groups and positive control group, while OD values were
significantly reduced; the expression levels of the above-mentioned protein and mRNA were reversed to varying degrees (P<<0.05
or P<<0.01). Compared with lanthanum chloride high concentration group, obvious cell calcification was observed in NF-k B
signaling pathway agonist + lanthanum chloride group, and OD value was significantly increased; the above indexes were
significantly reversed in cytoplasm and nucleus (P<<0.05 or P<<0.01). CONCLUSIONS: Lanthanum chloride can inhibit the
calcification of VSMCs induced by high phosphorus, and its mechanism may be related to the inhibition of NF-kB signaling
pathway activation.

KEYWORDS Lanthanum chloride; High phosphorus; Vascular calcification; NF-kB signaling pathway; Human vascular smooth

muscle cells
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