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LPA Receptor Expression in Obesity 

LPA receptor signaling has been implicated in severe non communicable diseases 
including cardiovascular disease, cancer, bone development and disease, fibrosis, 
reproductive disorders, schizophrenia and obesity [1-3]. It has also been implicated in the 
regulation of glucose homeostasis and obesity-related metabolic disease in mice and humans 
[4]. LPA activates multiple rhodopsin like G protein coupled receptors (LPA1-6) [5], which are 
expressed in heart and adipose tissue at distinct levels with a significant increase in levels 
of LPA 4, 5 and 6 in the heart of obese mice, although undetectable levels of LPA3 have been 
observed in adipocytes of mice and subcutaneous adipose tissue in humans [5,6]. Some other 
studies have reported LPA1, LPA2, LPA3 and LPA6 expression in primary rat hepatocytes 
with the highest expression of the LPA3 receptor subtype [7]. LPA4, LPA5, and/or LPA6 are 
significantly increased in myocardial tissue and cells from HFHS-fed mice and humans with 
pre obesity or obesity. Recently it has been suggested that plasma LPA positively correlates 
well with body mass index (BMI), an indicator of nutritional imbalance [8]. Evidences have 
proven that in human atrial tissue, LPA4 and LPA5 mRNA levels correlate well with BMI and 
waist circumference besides LPA3 stimulation is involved in attenuation of insulin-dependent 
signaling in hepatocytes in mice with obesity. Although LPA3 is not significantly expressed in 
mice and human heart but it is the crucial receptor subtype involved in the inhibitory effect of 
LPA on insulin signaling associated with obesity [9]. LPA1 is abundantly expressed in kidney 
cortex, playing a vital role in glomerular injury in diabetic mice [10]. Even if very little is 
known about the regulation of LPA receptor expression in obesity and heart disease, however, 
specific receptor targeting of the LPA signaling network thus may provide novel avenues for 
further therapeutic development in obesity and associated disorders.

ATX-LPA Signaling in Obesity 

Studies have suggested that the consumption of a fat-rich diet in mice models leads to 
increased circulating levels of LPA suggesting diet induced upregulation of LPA. However, the 
diet induced upregulation of LPA is a consequence of altered regulation of precursor lipids 
for LPA production rather than from absorbance of preformed dietary LPA from the lipid rich 
diet (obesogenic diet) [11]. A diet rich in animal fats leads to deposition of fats in adipose 
tissue, which secretes autotoxin (ATX) and biologically active LPA [12,13] in the extracellular 
environment of obese, insulin-resistant individuals and mice. During development of 
obesity, expansion of white adipose tissue signifies the hallmark of obesity which involves 
the proliferation and differentiation of adipose precursors. Increased level of LPA induces 
adipocyte proliferation in white adipocytes via LPA1/MAPK (Ras-mitogen activated protein 
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Abstract

In an obese individual, elevated levels of no esterified fatty acids, glycerol, hormones, cytokines, 
proinflammatory substances, and other substances have been observed. Adipokine, autotoxin (ATX) 
released by adipocytes exerts a paracrine control over adipogenesis via LPA production which in turn 
aggravates obesity and insulin resistance in affected individuals. Obesity and its associated disorders 
(glucose homeostasis and cardiovascular disease like atherosclerosis) show an upregulated expression 
of ATX- LPA, which makes it a druggable target to treat obesity. In this review we have highlighted the role 
of lysolipid, LPA and its receptors in obesity and associated anomalies.
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kinase) pathway, and inhibits adipogenesis by down-regulation of 
the pro-ad pyogenic transcription factor PPARϒ2 via LPA1/Rho 
kinase pathway [12] and delayed activation of the WNT-signaling 
pathway in preadipocytes, thereby altering adipose tissue biology 
[13-15].

Studies point towards the key role of LPA in obesity as it 
controls adiposity as well as glucose homeostasis including 
insulin resistance in obese individuals. Increased insulin secretion 
being a common consequence of obesity, accompanied by insulin 
resistance, is considered as a major cause of fatal disorders including 
type 2 diabetes (T2DM), endothelial dysfunction, hypertension, 
dyslipidemia and cardiovascular diseases [16]. LPA signaling 
pathway plays a prominent role in obesity related disorders in vivo 
and in vitro. Yea et al. [17] for the first-time reported involvement 
of LPA signaling in regulation of glucose metabolism in skeletal 
muscle cells and adipose tissues. Physiologically insulin-mediated 
PI3K activation via phosphorylation of GSK-3β results in an 
elevated hepatic glycogen, however LPA stimulation interrupts 
insulin-induced Gck expression, PI3K activation and glycogen 
synthesis in primary rat hepatocytes via the LPA3 receptor 
subtype [7,17]. Further studies have shown that LPAR antagonist 
improves the glucose and insulin tolerance in obese mice which 
demonstrates the inhibitory effect of LPA on glucose homeostasis 
likely through inhibition of insulin secretion during obesity [4]. 
Moreover, proinflammatory factors have been observed to increase 
systematically in obesity and contribute to the development and/
or exacerbation of insulin resistance. It is believed that ATX-
LPA signaling promotes insulin resistance via local and systemic 
inflammation as well [6,18]. 

An elevated LPA level reported in heart suggests its impact in 
cardiovascular disease, particularly atherosclerosis, associated 
with obesity, insulin resistance, and diabetes. LPA present in 
atherosclerotic plaque promotes atherosclerosis development, 
inflammation, and thrombosis by platelet aggregation [9,19]. LPA 
receptor signaling under diabetic conditions augments TGF-β 
expression via GSK3-β phosphorylation and SREBP1 activation, 
subsequently contributing to the development of diabetic 
nephropathy [10]. Taken together, these studies suggest a potential 
link between the ATX-LPA signaling axis and Obesity/related 
disorders [20-22]. 

Concluding Remarks

Obesity increases the risk of several fatal and non-fatal diseases 
and contributes to functional disabilities and even death. Both 
exogenous and endogenous LPA display a considerable role in 
the signaling pathways resulting in metabolic and inflammatory 
disorders including obesity. It alters the expression of hormones, 
growth factors, inflammatory, cytokines and adipokines, which 
consequently promote cancer cell survival, metastasis and 
angiogenesis. Since LPA plays a significant role in cancer progression, 
it may prove a potential link between obesity and related cancer 
progression in obese individuals as well. Pharmacological blockade 
of relevant LPA receptor subtypes could be considered as a much 
more effective therapeutic strategy for the treatment of obesity & 
related pathological conditions.
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