Organ-to-organ communication within AGEM

Within the fields of AGEM, the theme “organ-to-organ communication” refers to the coordinated exchange of biochemical, neural, immune, endocrine, and metabolic signals between organs that collectively regulate digestion, nutrient handling, energy balance, and systemic homeostasis. Instead of viewing organs such as the gut, liver, pancreas, thyroid gland, gonads, adipose tissue, muscle, and brain as isolated units, this framework considers them an integrated network whose signaling interactions determine health and disease.

Within gastroenterology, endocrinology, and metabolism, organ-to-organ communication involves several signaling modalities:
1. Hormonal and endocrine signaling
Classical endocrine axes regulate metabolism and gastrointestinal physiology, with hormones from one organ acting on distant targets to coordinate nutrient intake, glucose control, and energy storage.
2. Neural communication and neuroendocrine integration
The autonomic and enteric nervous systems enable rapid bidirectional signaling between the gastrointestinal tract, pancreas, liver, and brain. The gut–brain axis integrates nutrient sensing, appetite regulation, and metabolic control via vagal and sympathetic pathways.
3. Metabolic substrate exchange and metabolite signaling
Organs communicate through circulating metabolites—such as glucose, lipnids, bile acids, lactate, and amino acids—that function as both fuels and signaling molecules linking digestion to systemic metabolic adaptation.
4. Immune and inflammatory signaling
Cytokines, immune cells, and inflammatory mediators connect organs in health and disease. For example, low-grade inflammation from adipose tissue can alter liver metabolism and contribute to metabolic dysfunction–associated steatotic liver disease (MASLD).
5. Microbiome-mediated communication
The gut microbiota acts as a metabolic and signaling hub, influencing host organs via microbial metabolites (e.g., short-chain fatty acids and bile acid derivatives), forming key axes such as gut–liver and gut–brain communication.

Examples of subthemes:
1. Gut–pancreas axis in metabolic regulation
· Incretin signaling mechanisms in glucose homeostasis
· Altered gut endocrine signaling in type 2 diabetes or obesity
· Therapeutic targeting of enteroendocrine pathways (e.g., GLP-1 biology)
2. Gut–liver axis and bile acid signaling
· Bile acids as metabolic hormones affecting liver, adipose tissue, and intestine
· Microbiome-dependent regulation of hepatic metabolism
· MASLD pathophysiology and metabolic inflammation
3. Gut–brain axis and appetite control
· Neural circuits linking intestinal nutrient sensing to hypothalamic pathways
· Microbiota-derived metabolites influencing feeding behavior
· Brain–gut communication in obesity and metabolic syndrome
4. Adipose tissue–liver–muscle communication
· Adipokines and hepatokines regulating systemic insulin sensitivity
· Crosstalk between hepatic and skeletal muscle lipid metabolism
· Tissue-specific metabolic flexibility during fasting or exercise
5. Immune–metabolic organ networks
· Links between intestinal immunity and systemic metabolic disease
· Interaction thyroid hormone and immune cells
· Cytokine signaling among adipose tissue, liver, and pancreas
· Inflammation-driven metabolic dysfunction
6. Microbiome-driven interorgan signaling
· Microbial metabolites shaping endocrine responses
· Microbiota effects on bile acid metabolism and glucose regulation
· Host–microbiome co-metabolism as a therapeutic target
7. Circadian regulation of interorgan metabolic communication
· Clock genes coordinating liver, gut, and pancreatic metabolism
· Effects of feeding time and circadian disruption on metabolic signaling
· Chronobiology in metabolic disease
8. Organ crosstalk in response to diet and nutrient sensing
· Nutrient sensing linking gut signals to liver and brain responses
· Effects of macronutrients or dietary patterns on metabolic networks
· Personalized nutrition based on interorgan metabolic responses.
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