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Extrapancreatic Effect of Glucagon like Peptide-1

In-Kyung Jeong

Department of Endocrinology & Metabolism, Kyung Hee University School of Medicine, Seoul, Korea

Glucagon like peptide-1 (GLP-1) is an intestinal L cell derived incretin hormone which stimulates insulin secretion of beta cell
and inhibits glucagon secretion of alpha cell of pancreatic islets. GLP-1 receptors are located in pancreas as well as in a wide variety
of tissue such as gastrointestinal tract, heart, blood vessel, lung, brain, kidney, and bone. Therefore GLP-1 and GLP-1 based
treatment have multiple extrapancreatic effects which are inhibition of gastrointestinal motility, reduction of appetite, weight loss,
increase of cardiac output, cardiovascular protection, neuroprotection, renoprotection, and increase of bone mineral density.
Recently, besides GLP-1 receptor dependent pathway, GLP-1 receptor independent pathway has been identified in the extra-
pancreatic effect of GLP-1 in liver, adipose tissue, muscle, cardiovascular system. This review provides an overview of the
pleiotropic effect of GLP-1 in the extrapancreatic organ through review of animal and clinical research. (Korean J Med 2015;89:

404-412)
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Table 1. Extrapancreatic effect of GLP-1

Gastrointestinal system

Cardiovascular system

Lung

Brain

Kidney

Bone

Liver, muscle, adipose tissue

Inhibition of gastric acid secretion

Inhibition of gastric emptying

Heart: Positive inotropic and chronotropic effect
Increase of reperfusion after ischemia injury

Blood vessel: Endothelial cell protection
Inhibition of smooth muscle proliferation
Inhibition of vascular calcification

Relaxation of trachea smooth muscle
Increase of mucous secretion
Stimulation of secretion of surfactant

Inhibition of food and water intake
Neuroprotection, improvement of memory
Improvement of neurodegenerative disease (Alzheimer’s disease, Parkinson’s disease, stroke)

Increase of natriuresis

Inhibition of angiotensin II

Increase of renal blood flow

Renoprotection: Improvement of diabetic nephropathy (decrease of proteinuria and oxidative stress,
improvement of pathologic change)

Increase of bone formation

Inhibition of hepatic insulin resistance
Improvement of nonalcoholic fatty liver disease
Decrease of insulin resistance in muscle
Decrease of mitochondrial injury of muscle
Increase of glucose uptake in adipose tissue
Decrease of postprandial hypertriglyceridemia

GLP-1, glucagon like peptide-1.
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« Inhibition of gastric acid secretion
« Inhibition of gastric emptying

« Stimulation of insulin secretion
« Inhibition of glucagon secretion

Pancreatic B-cel

Pancreatic o
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hepatic insulin
resistance
Improvement
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Increase of glucose

+ Decrease of appetite
| » Neuroprotection

« Relaxation of trachea
smooth muscle

« Increase of mucous
secretion

+ Positive inotropic
and chronotropic
effect
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reperfusion after
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uptake in muscle
and adipose tissue

« Increase of bone
formation

+ Increase of natriuresis

« Inhibition of angiotensin I

+ Renoprotection in diabetic
kidney disease

« Protection of
endothelial cell

« Inhibition of vascular
calcification

Figure 1. The pancreatic and extrapancreatic effect of GLP-1. GLP-1, glucagon like peptide-1.
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