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Role of NFAT5 in Hypertonic Stress-Induced Atherosclerosis in Endothelium
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Abstract: Globally, consumption of sodium (5.8 g per day) was far above the optimal levels (2.3 g per day). High intake
of sodium was the leading dietary risk factor for deaths, which caused by cardiovascular disease [1]. Nevertheless, how
high-salt intake leads to the occurrence of many cardiovascular diseases such as atherosclerosis is still not very clear.
Dmitrieva has reported that elevated sodium concentration promoted thrombogenesis by activating the signal pathway of
NFAT5 (nuclear factor of activated T cells 5), a transcription factor which orchestrates cellular defense against osmotic
stress [2]. Inflammatory is accompanied with the entire development process of atherosclerosis. Recently, it has been
reported that inhibited inflammation hindered the development of endothelial dysfunction-related atherosclerosis [3].
NLR family pyrin domain containing 3 (NLRP3) inflammasome is a crucial effector involved in inflammatory processes,
and its activation contributes to atherosclerosis [4]. Furthermore, PAI-1 (Plasminogen activator inhibitor-1)-induced
antifibrinolytic properties reduced the clearance of fibrin in plaques and accelerated the formation of atherosclerosis [5].
Here we unveiled that high-salt-activated NFAT5 controlled the NLRP3 inflammasome activation and PAI-1 expression
in vascular endothelium, leading to enlarged atheroprone areas. In our study, NaCl was used to adjust the medium
osmolality to a range from 270 mosmol/kg (normal physiological value) to 350 mosmol/kg (severe hypernatremia). We
investigated the expression of NFAT5, NLRP3, IL-1β, PAI-1 and other fibrin degradation-related genes in human
umbilical vein endothelial cells (HUVECs) under different conditions. Our results showed that the mRNA and protein
levels of NFAT5, NLRP3, IL-1β and PAI-1 in HUVECs were significantly up-regulated with increasing sodium
concentration. At the same time, Elisa assays also confirmed that high salt obviously promoted the extracellular secretion
of IL-1β and PAI-1. Overexpression of NFAT5 enhanced the gene and protein expression of NLRP3, IL-1β and PAI-1,
while weakened the expression of PLAT (tissue plasminogen activator), PLAU (urokinase plasminogen activator) and
PLG (plasminogen) in HUVECs. On the contrary, the expression of NLRP3, IL-1β and PAI-1 was significantly reduced
when inhibited by NFAT5 siRNA, while the expression of PLAT, PLAU and PLG was elevated. Our results suggest
NFAT5 as a new target for the therapy of atherosclerosis under hypertonic stress induction.
Keywords: Atherosclerosis; NLRP3 inflammasome; NFAT5; PAI-1; hypertonic stress.
Acknowledgement: This work is supported by National Program on Key Basic Research Project (973 Program) of
China (2014CB541600), National Natural Science Foundation of China (11372364, 11532004, 11832008),
Fundamental Research Funds for the Central Universities (CDJZR235517), and Foundation for University Key
Young Teacher of Chongqing.

References
1.
2.

3.
4.

5.

Afshin A, Sur PJ, Fay KA, Cornaby L, Ferrara G et al. Health effects of dietary risks in 195 countries, 1990-2017: a
systematic analysis for the Global Burden of Disease Study 2017. Lancet 2019, 393(10184): 1958-1972.
Dmitrieva NI, Burg MB. Secretion of von Willebrand factor by endothelial cells links sodium to hypercoagulability
and thrombosis. Proceedings of the National Academy of Sciences of the United States of America 2014, 111(17):
6485-6490.
Li B, Li WH, Li XL, Zhou H. Inflammation: A Novel Therapeutic Target/Direction in Atherosclerosis. Current
Pharmaceutical Design 2017, 23(8): 1216–1227.
Wang RQ, Wang YQ, Mu NN, Lou XY, Li WX et al. Activation of NLRP3 inflammasomes contributes to
hyperhomocysteinemia-aggravated inflammation and atherosclerosis in apoE-deficient mice. Laboratory
Investigation 2017, 97(8): 922–934.
Wan YZ, Gao P, Zhou S, Zhang ZQ, Hao DL et al. SIRT1-mediated epigenetic downregulation of plasminogen
activator inhibitor-1 prevents vascular endothelial replicative senescence. Aging Cell 2014, 13(5): 890–899.

DOI: 10.32604/mcb.2019.07363

www.techscience.com/mcb

