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Abstract

This research project is aimed to investigate role of AMPK in the intestinal epithelial cells in regulating inflammatory
responses, barrier function and enteroendocrine function, which are related to inflammatory intestinal conditions
including diarrheas and metabolic syndrome. In addition, we sought to determine the role of nutrient-sensing
receptors including GPR39 (zinc-sensing receptor), GPR40 (omega-3 receptor) and calcium-sensing receptors
(CaSR) in regulating AMPK activation and governing epithelial functions. Using T84 cells as a model of intestinal
epithelial cells, we found that LPS suppressed AMPK and this effect was potentiated by TNF-OL via NF-KB and
MAPK pathways. In addition, TNF-OL potentiated an effect of LPS on suppressing tight junction assembly in T84
cells. GPR39 agonist was found to activate AMPK in both T84 cells and STC-1 cells, enteroendocrine cells and
promote tight junction assembly in T84 cell monolayers and suppress inflammation in STC-1 cells. Stimulation of
CaSR by fructose oligosaccharide (FOS) activated AMPK and tight junction assembly in T84 cells via CaMKKB-
AMPK pathways. FOS also suppressed LPS-induced AMPK inhibition and tight junction disruption in T84 cells.
On top of this, we expand our study to investigate role of AMPK and effect of AMPK activators in suppressing
inflammation in cholera diarrheas, osteoarthritis and airway and skin inflammation. We found that AMPK activator
flufenamic acid suppressed inflammation and diarrheal response in a mouse model of cholera via mechanism
involving direct interaction with CaMKKB. Another AMPK activator chitosan oligosaccharide (COS) was also found
to suppress TNF-Ol-induced inflammatory responses in synovial fibroblasts from both rabbits and humans. Oral
administration of COS reduced synovial inflammation and activated AMPK in synovial membrane in the rabbit
model of ACL transection-induced osteoarthritis. We found that stimulation of GPR40 in airway epithelial cells
resulted in AMPK activation, promotion of tight junction assembly and suppression of TNF-OL plus IL-1B-induced
inflammatory responses and barrier disruption in airway epithelial (Calu-3) cells. Lastly, we investigated effect of
GPR39 in human skin epithelial cells (HaCaT cells) and found that GPR39 receptor activation led to increased cell
proliferation and suppression of inflammatory responses in these cells via mTOR and AMPK-mediated signaling
pathways respectively. In summary, our findings indicate that AMPK and nutrient-sensing receptors represent
promising drug targets for the treatment of inflammation-associated diseases of the intestine, joint, airway and skin

and metabolic syndrome.
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