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Figure 42-4 Schematic of the taste bud and its opening (pore), as well as the location of buds on the three major types of papillae: fungiform (anterior), foliate (lateral), and circumvallate (posterior).

alimentary and respiratory tracts. This important discovery generalizes
the concept of taste-related chemoreception to areas of the body beyond
the mouth and throat, with α-gustducin, the taste-specific G-protein
α-subunit, expressed in so-called brush cells found specifically within
the human trachea, lung, pancreas, and gallbladder. These brush cells
are rich in nitric oxide (NO) synthase, known to defend against xenobiotic organisms, protect the mucosa from acid-induced lesions, and,
in the case of the gastrointestinal tract, stimulate vagal and splanchnic
afferent neurons. NO further acts on nearby cells, including enteroendocrine cells, absorptive or secretory epithelial cells, mucosal blood
vessels, and cells of the immune system. Members of the T2R family
of bitter receptors and the sweet receptors of the T1R family have been
identified within the gastrointestinal tract and in enteroendocrine cell
lines. In some cases, these receptors are important for metabolism,
with the T1R3 receptors and gustducin playing decisive roles in the
sensing and transport of dietary sugars from the intestinal lumen into
absorptive enterocytes via a sodium-dependent glucose transporter
and in regulation of hormone release from gut enteroendocrine cells.
In other cases, these receptors may be important for airway protection,
with a number of T2R bitter receptors in the motile cilia of the human
airway that responded to bitter compounds by increasing their beat
frequency. One specific T2R38 taste receptor is expressed in human
upper respiratory epithelia and responds to acyl-monoserine lactone
quorum-sensing molecules secreted by Pseudomonas aeruginosa and
other gram-negative bacteria. Differences in T2R38 functionality, as
related to TAS2R38 genotype, correlate with susceptibility to upper
respiratory infections in humans.
Taste information is sent to the brain via three cranial nerves (CNs):
CN VII (the facial nerve, which involves the intermediate nerve with
its branches, the greater petrosal and chorda tympani nerves), CN IX
(the glossopharyngeal nerve), and CN X (the vagus nerve) (Fig. 42-5).
CN VII innervates the anterior tongue and all of the soft palate, CN
IX innervates the posterior tongue, and CN X innervates the laryngeal
surface of the epiglottis, larynx, and proximal portion of the esophagus.
The mandibular branch of CN V (V3) conveys somatosensory information (e.g., touch, burning, cooling, irritation) to the brain. Although
not technically a gustatory nerve, CN V shares primary nerve routes
with many of the gustatory nerve fibers and adds temperature, texture,
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pungency, and spiciness to the taste experience. The chorda tympani
nerve is famous for taking a recurrent course through the facial canal
in the petrosal portion of the temporal bone, passing through the
middle ear, and then exiting the skull via the petrotympanic fissure,
where it joins the lingual nerve (a division of CN V) near the tongue.
This nerve also carries parasympathetic fibers to the submandibular
and sublingual glands, whereas the greater petrosal nerve supplies the
palatine glands, thereby influencing saliva production.
The axons of the projection cells, which synapse with taste buds,
enter the rostral portion of the nucleus of the solitary tract (NTS)

Figure 42-5 Schematic of the cranial nerves (CNs) that mediate
taste function, including the chorda tympani nerve (CN VII), the glossopharyngeal nerve (CN IX), and the vagus nerve (CN X).
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