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Obesity is a prevalent disease with significant morbidity and mortality. It is a state of chronic low-grade inflammation due to ex-
cess body fat. Weight homeostasis is maintained through changes in various gastrointestinal hormones caused by dietary intake.

However, being overweight or obese breaks the balance of these appetite-related gastrointestinal hormones and creates resistance to
the actions of these hormones. The sensitivity of vagal afferent neurons to peripheral signals becomes blunted. Cytokines produced
by excessive fat tissue damage our normal immune system, making us vulnerable to infection. In addition, various changes in gas-

trointestinal motility occur. Therefore, this review focuses on the various changes in gastrointestinal hormones, the immune state,
the vagus nerve, and gastrointestinal movement in obese patients. (Korean J Med 2019;94:403-409)
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Figure 1. Pathways of gut hormones regulating food intake PY'Y,
GLP-1, OXM, CCK, PP, and leptin inhibit appetite by activating
POMC neurons in the arcuate nucleus, and ghrelin activates
NPY/AgRP neurons in the arcuate nucleus to promote appetite.
PYY, polypeptide YY; GLP-1, glucagon like peptide-1; OXM,
oxyntomodulin; CCK, cholecystokinin; PP, pancreatic polypep-
tide; NPY, neuropepdie Y; AgRP, agouti-related protein; POMC,
pro-opiomelanocortin; ARC, arcuate nucleus.
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Figure 2. Role of the vagus nerve in gut-brain signaling. The
afferent vagus nerve senses tension, acidity, and hormonal
changes in the gastrointestinal tract, which signals the NTS of
the brain stem. The efferent vagus nerve transmits signals from
the brain to the peripheral gastrointestinal tract to regulate di-
gestion, absorption, and gastrointestinal motility. NTS, nucleus
tractus solitarius; DMN, dorsal motor nucleus; PH, potential of
hydrogen.
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Figure 3. Nerve plasticity in vagal afferent neurons. The neu-
rons express two different phenotypes that reflect nutrient
status. Feeding, CCK, and leptin promote vagal afferent neuro-
nal expression of receptors and neuropeptides associated with
the inhibition of food intake (anorexigenic signals), whereas
fasting and ghrelin promote orexigenic signals associated with
the stimulation of food intake. NTS, nucleus tractus solitarius;
DMN, dorsal motor nucleus; Ach, acetylcholine; CCK,
cholecystokinin.
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Table 1. Gastrointestinal motility in obesity

Esophagus

Stomach

Small intestine Colon

Mechanisms
pressure gradient, Hiatal
hernia, Increased estrogen
Increased TLESR

Alterations of motility GERD, Abnormal
esophageal motility

Increased gastroesophageal ~ Vagus nerve insensitivity and Interdigestive motor cycles; Decreased availability of
resistance to
gastrointestinal hormones
(CCK, PYY, leptin)

Increased gastric emptying  Decreased proximal transit  Increased constipation, or

increased phase 1 and 3, serotonin, Alterations of
Leptin resistance, Increased  microbiota

jejunal response to CCK

time Increased diarrhea

TLESR, transient lower esophageal sphincter relaxation; GERD, gastroesophageal reflux disease; CCK, cholecystokinin; PYY, peptide YY.
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