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Lysophosphatidic acid: A mediator of emerging importance in oral health and disease

Lysophosphatidic acid [(LPA), 1-acyl-sn-glycerol-3-phosphate] is a pleiotropic, bioactive lipid present as multiple species in 
bodily fluids. They exert critical regulatory actions in homeostasis and are elevated in many pathophysiologies, including 

that of periodontal disease. We have shown that human gingival fibroblasts (HGFs) express LPA receptors LPA1-5, and that 
LPA18:1 exerts profound regulatory actions on HGF healing responses and elevation of intracellular calcium (through LPA1 
and LPA3) although LPA 18:0, and 16:0 were more potent at the latter. We reported that the human salivary LPA 18:1, 18:0, 
and 16:0 species were 10-fold elevated in moderate-severe chronic periodontal disease, implicating LPA as having a role in 
human oral pathophysiology. LPA 18:1 remains the most investigated species, so we chose to fully survey by whole human 
genome microarray analysis (9 donors, n=3) whether LPA 18:1-treated HGF would show significantly changed transcription 
in categories of genes that regulate their biology, wound-healing, and inflammatory responses. The results (NCBI's GEO record 
GSE57496) showed that extensive and complex gene sets in these categories were significantly down-regulated (-16 to -2 
fold) or up-regulated (2 to 115 fold) and validated by QRT-PCR of selected genes [IL-8>100 fold, IL-11>2 fold; suppressor of 
cytokine signaling 2 (SOCS2)>4 fold] vs. control. The microarray results also showed that HGF have transcripts for autotaxin 
(the main LPA-producing enzyme), confirming our findings that they produce multiple LPA species in a time-dependent 
manner. This additionally implicates LPA as an autocrine mediator in human oral homeostasis and pathophysiology, including 
the pathogenesis of periodontal disease. 
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