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Background: Excessive free fatty acid and endotoxin (LPS)-mediated activation of Toll-like receptor 4 
(TLR4) signaling in hepatic macrophages have been implicated in the pathogenesis of non-alcoholic 
steatohepatitis (NASH). Whereas excessive free fatty acids are known to induce hepatocellular injury 
and ATP release from hepatocytes, the functional significance of extracellular ATP-mediated activation 
of P2Y2 purinergic signaling in macrophages is unknown. Following our previous observation that TLR4-
mediated induction of pro-inflammatory cytokine and chemokine expression is attenuated in P2Y2-/- 
bone marrow-macrophages, the purpose of this study was to gain mechanistic insights into the 
interaction between TLR4 and P2Y2 purinergic signaling in macrophages. The experiments were 
designed to test the hypothesis that intact P2Y2 purinergic signaling is essential for the efficient induction 
of LPS/TLR4-mediated JNK activation in macrophages. 

  

Materials/Methods: Bone marrow-derived macrophages (BMDM) isolated from the wild type (WT) and 
P2Y2-/- (KO) mice were treated with LPS (100 ng/ml, TLR4 agonist) for 30min. Total protein extracts 
were analyzed by Western blotting with antibodies specific for phosphorylated and total ERK and JNK, 
key components of TLR4-mediated mitogen activated protein kinase (MAPK) signaling in macrophages. 
Equal protein loading was assessed by re-probing blots with antibody specific for beta-actin. 
Experimental groups consisted of macrophages, pooled from 3-4 mice/genotype. Fold activation was 
calculated based on densitometric analysis of band intensities, and statistical significance was 
determined by unpaired student-t test (p<0.05).  

  

Results: LPS treatment led to increased MAPK signaling, as assessed by increased phosphorylation 
and activation of ERK and JNK signaling in WT macrophages. Whereas LPS-mediated induction of ERK 
signaling was comparable between the genotypes (FC, WT vs P2Y2-/-, pERK, 1.6, p=0.01 vs 1.6, 
p=0.003), LPS-mediated activation of JNK signaling was attenuated in P2Y2-/- macrophages (FC, fold 
change, WT vs P2Y2-/-, pJNK, 1.7, p=0.06 vs 0.8, p=0.04).  

  

Conclusions: LPS/TLR4-mediated optimal activation of JNK signaling was dependent on intact P2Y2 
purinergic signaling in bone marrow-derived macrophages. P2Y2 purinergic receptor mediated changes 
in intracellular calcium may play a role in the modulation of LPS/TLR4-mediated induction of JNK 
signaling and contribute to the pro-inflammatory phenotype of macrophages with implications for the 
pathogenesis of NASH. 

 


