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Regulation of gastrointestinal function depends largely on the integra-
tion of three systems: Central, autonomic and enteric®'!!. A major
component of the central control of gastrointestinal (GI) motor and
secretory functions depends on vagal parasympathetic innervation,
via modulation of circuits within the enteric nervous system, and
largely through vago-vagal reflexes™®. Retrograde and anterograde
tracing techniques have established the morphological link between
the GI tract and afferent and efferent vagal pathways'™. Moreover,
electrophysiological and functional approaches have shown that a
number of brain peptides modulate vagal circuits at a central level,
affecting GI motor functions'®’.

In terms of stimulation or inhibition of GI motility or transit, only
thyrotropin-releasing hormone (TRH) has been shown to act in the
brain to stimulate both gastric and intestinal transit. Other brain
neuropeptides have mainly an inhibitory action in gastric motility
and emptying, while having varible effects on small intestine and
colonic motility suggesting the involvement of multiple pathways
and/or brain structures in these actions®. TRH nerve terminal s and
fibers are located in the dorsal vagal complex and make synaptic
contact with vagal preganglionic motorneurons that innervate the
stomach®. Central TRH (after intracisternal or intracerebroventricu-
lar injection or microinjection into specific brain nuclei) stimulates
gastric emptying and motility, duodenal motility and accelerates
intestinal transit. The important role of the vagus as the efferent
component of central TRH-induced changes in GI motor function
is supported by the observations that intracisternal TRH increases
efferent activity in the gastric branch of the vagus and that the
motility effects of central TRH are abolished by vagotomy or atro-
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pine!**.. Microinjection techniques have determined that the dorsal
motor nucleus of the vagus (DMN) is the most responsive nuclei to
TRH-mediated stimulatory actions on gastric motor function™*. TRH-
containing cell bodies are localized mainly in medullary raphe nuclei
(nucleus raphe magnus and obscurus) and TRH immunoreactivity
in the dorsal vagal complex originates exclusively from these raphe
cell bodies™. Functional studies also indicate that raphe nuclei play
a role in the vagal dependent regulation of gastric motility through
the releases of TRH and serotonin in the dorsal vagal complex™.
The TRH stimulatory effect in the dorsal motor nucleus of the vagus
is modulated by several transmitters. In particular, serotonin (5-HT),
which co-exists with TRH in the same nuclei and shares a similar
receptor distribution in the DMN, potentiates central TRH-induced
stimulation of gastric motility'®. Neuroanatomical and functional
methods of approach have recently showed that medullary TRH
plays a physiological role in the central vagal stimulation of gastric
motility induced by cold exposure and 2-deoxy-D-glucose™®*®,

Another brain neuropeptide known to affect GI motor function
through modulation of vagal activity is corticotropin-releasing fac-
tor (CRF). CRF plays a physiological role in integrating the central
response to stress, including changes in GI motor function™. CRF
injected into the brain ventricles or delivered into specific nuclei
inhibits gastric motor activity and emptying, slows small intestine
transit and stimulates colonic motility and fecal output in rats™?,
Gastric and small intestine actions depend on vagal integrity, and
are abolished by vagotomy, while colonic changes seem to be medi-
ated by modulation of sacral parasympathetic outflow!*?. Moreover,
electrophysiological data show that centrally injected CRF induces
a potent and long lasting decrease of single and multi-unit efferent
activity of the gastric branch of the vagus, and inhibits cold expo-
sure-induced neuronal activity in the dorsal motor nucleus of the
vagus™,

During recent years, it has been shown that the immune system
plays an important role regulating GI functions through the interac-
tion with the intrinsic and extrinsic innervation of the GI tract and
through the release of CRF in the brain. Cytokines produced during
immune challenges in the periphery can reach the central nervous
system and those produced directly in the brain, seem to have the
capacity to modulate efferent vagal activity of the GI tract. The
effectiveness of centrally administered IL-1p in inhibiting vagally
stimulated gastric acid secretion and lesion formation suggest that
cytokines may act on the dorsal vagal complex to regulate vagal
outflow to the stomach™. Functional data suggest that II-1p actions
are mediated through prostaglandin-and CRF-dependent mecha-
nisms' °. Moreover, microinjection into the DMN of IL-1p inhibits
vagally stimulated gastric motility in anesthetized rats”’. Similarly,
tumor necrosis factor alpha (TNF-a), another cytokine, inhibits
vagally stimulated gastric contractility when microinjected into the
DMN®,

These observations suggest that a nhumber of neuropeptides
(TRH, CRF) or cytokines (IL-1B, TNF-a) released at a central level
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during exposure to specific environmental, metabolic or immuno-
logic stressors have the ability to modulate vagal circuits affecting
GI motor activity through direct modulation of efferent activity at a
central level.
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