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Stratford JM, Contreras RJ. Saliva and other taste stimuli are
important for gustatory processing of linoleic acid. Am J Physiol
Regul Integr Comp Physiol 297: R1162-R1170, 2009. First published
August 19, 2009; doi:10.1152/ajpregu.00217.2009.—Paradoxically,
bilateral transection of the chorda tympani nerve (CTX) raises the
taste discrimination threshold for the free fatty acid, linoleic acid
(LA), yet the chorda tympani nerve (CT) is unresponsive to lingual
application of LA alone. LA may require a background of saliva to
activate taste cells, since CTX decreases saliva production through
denervation of the submaxillary and sublingual salivary glands. To
assess the role of saliva, we measured LA taste discrimination thresh-
olds for animals whose submaxillary and sublingual salivary glands
were removed and also recorded CT responses to LA mixed in
artificial saliva. Partial desalivation shifted LA discrimination thresh-
olds from between 5.5 and 11 wM to between 11 and 22 pM.
However, this effect was not as pronounced as previously seen with
CTX animals. Surprisingly, the CT was unresponsive to LA mixed
with artificial saliva, suggesting that artificial saliva may lack com-
ponents necessary for LA taste. Additionally, fats may primarily
enhance other tastes. We previously reported that LA increases CT
responses to monosodium glutamate (MSG). Thus we also recorded
CT whole nerve responses to taste mixtures of LA and sodium
chloride (NaCl), sucrose (SUC), citric acid (CA), or quinine hydro-
chloride (QHCI) in anesthetized rats. We found that LA increased CT
responses to NaCl but did not alter CT responses to SUC, CA, and
QHCI. Thus CT recordings either lack the sensitivity to detect small
changes to SUC, CA, and QHCI or LA may affect CT responses to
MSG and NaCl only, perhaps by specifically modulating gustatory
processing of Na™.

fat taste; free fatty acids; electrophysiology; electrolytes

ALTHOUGH VILIFIED IN PUBLIC media as the cause of the obesity
epidemic currently affecting much of the industrialized world,
fats are important for many biological processes. In particular,
essential free fatty acids (FFAs), such as the polyunsaturated
FFA linoleic acid (LA), are crucial for healthy brain and heart
development and function (39, 47). However, since essential
FFAs cannot be synthesized by the body (10), they must be
obtained from foods consumed. Thus dietary detection of
essential FFAs is important for life.

Despite their importance for normal biological functioning,
there is ongoing debate regarding how essential FFAs are
orally detected. In the past, it was thought that fats were
detected solely by their olfaction and textural attributes (19, 29,
46). However, recent evidence suggests that fats and FFAs
(such as LA) possess gustatory attributes as well. Rats strongly
prefer FFA solutions even when olfaction and texture are
minimized (9) and FFAs have minimal texture (e.g., the vis-
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cosity of 88 wM LA is only ~1.5% greater than that of water;
see Ref. 28), unlike other fats. Moreover, rats do not rely on
olfaction to discriminate LA, since rats can distinguish be-
tween LA and water at low (10 wM) concentrations even with
ablation of the olfactory bulb (37). Thus FFAs are ideal for
examining the role of taste in the perception of fats.

However, fats are consumed in the form of triglycerides that
then are subsequently broken down into FFAs by lingual lipase
(lipolysis). Thus, in order for FFAs to activate the gustatory
system, lipolysis in the oral cavity must occur rapidly (i.e.,
before fats are swallowed). In this regard, ingested fats are
broken down quickly into FFAs within 1-5 s (18) and, may be
detected in the mouth well before subsequently activating
receptors downstream in the gastrointestinal tract in rats. Even
more convincing, the prevention of the breakdown of fats into
FFAs by the addition of a lingual lipase inhibitor greatly
reduces rats’ preference for fat solutions (18). Together, these
diverse results suggest that ingested fats, once broken down
into FFAs, may activate taste receptor cells (TRCs) located in
the mouth, although the mechanism by which this occurs
remains unknown.

Recently, the fatty acid translocase/transporter CD36 has
received considerable attention for its role in FFA preferences
(8, 20, 35). Moreover, FFA stimulation of circumvallate pa-
pillae, located in the posterior oral cavity, increases intracel-
lular Ca>™, resulting in release of neurotransmitters, such as
5-hydroxytryptamine and norepinephrine (6). However, CD36
is not present in fungiform papillae, located in the anterior
two-thirds of the tongue (20). Thus whether a similar FFA
transporter/translocase is present in fungiform papillae in the
anterior part of the tongue remains unknown. In this regard, it
is likely that FFAs directly act upon membrane-bound recep-
tors in fungiform papillae, since intracellular application of LA
has no effect on isolated fungiform papillae activity, whereas
extracellular application of LA does (13). Unfortunately, no
such membrane-bound FFA receptor has been indentified in
fungiform papillae. However, the resulting FFA transduction
cascade may include FFA G protein-coupled receptors, such as
GPR40 and GPR120 as well as the TrpM5 ion channel (4, 36).

Even more importantly, little is known about the peripheral
neural pathways that carry FFA taste information to the brain.
The chorda tympani nerve (CT), a gustatory nerve that inner-
vates fungiform papillae on the anterior %3 of the tongue,
appears to carry FFA taste information, since bilateral trans-
action of the CT (CTX) raises the taste discrimination thresh-
old for LA (31, 43). Surprisingly, the CT is unresponsive to
lingual stimulation with LA (44), and individual neurons in the
geniculate ganglion (the location of the cell bodies of CT
gustatory sensory neurons) are also unresponsive to lingual LA
stimulation (1).
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