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ACETYLCHOLINE REDUCES INFLAMMATORY AND ISCHEMIC INJURY BY INHIBITING ENDOPLASMIC RETICULUM STRESS 
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Background: Endoplasmic reticulum (ER) stress plays an important role in regulation of protein homeostasis and cell death. Acetylcholine (ACh), the neurotransmitter of vagal nerve, exerts beneficial effect in cardiovascular diseases. However, little information is available on the influence of ACh on ER stress.
Objectives: This study was designed to evaluate the effect of ACh on ER stress in response to inflammatory and ischemic injury.
Methods: Using models of tumor necrosis factor alpha (TNF-alpha)-stimulated H9c2 cells and hypoxia/reoxygenation (H/R)-injured endothelial cells, we examined the protein changes of ER stress sensors by western blot. Cell apoptosis was shown by TUNEL. The structure of ER was analyzed with transmission electron microscopy.
Results: Our results showed that (1) TNF-alpha stimulation increased index of ER stress (GRP78, CHOP) and TUNEL positive cells in H9c2 cardiomyocytes, which was prevented by ACh. The salutary effects of ACh were blocked by epidermal growth factor receptor (EGFR)/muscarinic ACh receptor-2 (M2AChR) siRNA, indicating that EGFR/M2AChR pathway may be involved in the benefits of ACh in cardiomyocytes. (2) In endothelial cells, ACh reduced H/R-induced ER stress, cell apoptosis as well as ER ultrastructural changes. M3AChR/AMP-activated protein kinase (AMPK) siRNA diminished the attenuation of GRP78, CHOP and cleaved-caspase-12 expression elicited by ACh. ACh-induced endothelial protection may be attributed to the up-regualtion of M3AChR activated AMPK signaling. 
Conclusion: ACh inhibited ER stress and protected cardiomyocytes and endothelial cells through muscarinic receptor-mediated signaling cascades in inflammatory and ischemic injury, suggesting that inhibition of ER stress may be a novel mechanism underlying ACh-induced cardiovascular protection.
ischemic injury.
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