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Recently, we investigated the effect of aging on the cog-
nitive aspect of cough reflex by evaluating urge-to-cough
in healthy young and elderly never-smokers [21]. We
found that cognition of urge-to-cough was significantly
decreased in elderly subjects compared with young sub-
jects, whereas the cough reflex threshold did not differ
between young and elderly subjects, suggesting that the
sensory cortical area is deteriorated by aging and the net
performance of the cough reflex is compensated in the
elderly.

Thus, in both protective reflexes, the sensory compo-
nent, including the sensory cortex in reflexive circuits,
seems to be more prone to aging than the motor compo-
nent, including the motor cortex. If the compensating
mechanisms in the motor component were disrupted due to
the pathological conditions, the airway would be very
susceptible to invasion by foreign bodies.

Enhancement of Cortical Areas Involved
in the Swallowing Reflex

Since the sensory component rather than the motor com-
ponent in protective reflex circuits is more likely to be
impaired in elderly people, attempting to restore this
component in the daily care of the elderly might be
important in preventing aspiration pneumonia. For this
purpose, methods to enhance stimulation of airway pro-
tective reflexes were investigated.

The swallowing reflex was delayed the most when food
was around body temperature, and the delay was shorter if
the temperature of the food was higher or lower than the
body temperature [22]. This result suggests that food for
dysphagic people should be prepared immediately prior to
consumption. The improvement of the swallowing reflex
by temperature stimuli could be mediated by the temper-
ature-sensitive transient receptor potential (TRP) channels.
The administration of spices that activate temperature-
sensitive TRP channels, such as capsaicin, a TRPV1 ago-
nist, and menthol, a TRPMS8 agonist, decreased the delay in
swallowing reflex [23, 24].

The swallowing reflex is continuously improved by
chronic stimulation of TRPV1 using a troche containing
capsaicin [25]. Afferent neuronal pathways provide for
discriminative sensation and for homeostatic control of
body temperature. In discriminative sensation, neural
pathways carry temperature signals to the insular cortex
with one or two relays [26]. Since the insular cortex is a
crucial cortical area involved in swallowing [14-16], we
speculate that repeated thermoreceptor stimulation may
restore the function of the insular cortex, resulting in res-
toration of the functions of the swallowing and cough
reflexes.

TRPV1 Stimulation Without Hot Sensation

Although, the administration of a pastille with capsaicin as
an agonist stimulus of TRPV1 decreased the delay in
swallowing reflex, capsaicin is sometimes too hot to use on
a regular basis. Therefore, we contrived the means to
stimulate TRPV1 without inducing a pungent sensation.

One method is to use a capsaicin homolog, named
capsiate, extract from nonpungent cultivar of red peppers
named CH-19 Sweet [27]. Our results suggest that capsiate
stimulation restores sensitivity to the triggering of the
swallowing reflex in dysphagic patients without inducing
any pungent feeling [28]. The addition of capsiate to lig-
uids or food may stimulate the swallowing reflex and help
prevent aspiration pneumonia in the elderly without
changing their sense of taste. Since a lozenge containing
capsaicin could improve the swallowing reflex in the dys-
phagic elderly [25], letting a lozenge containing capsiate
dissolve in the mouth before meals in the dysphagic elderly
may improve the sensitivity of the swallowing reflex
without inducing a pungent sensation.

The other way to stimulate TRPV1 without inducing
pungent sensations is to use red wine polyphenol com-
pounds as a flavor mixed in with a small amount of cap-
saicin. Red wine polyphenols enhanced the swallowing
reflex in the elderly by potentiating TRPV1 [29]. The study
suggests not only the wonderful benefit of consuming red
wine with meals but also the possible use of red wine as a
remedy for dysphagia with neural dysfunction.

A Protocol to Restart Eating in Patients with Aspiration
Pneumonia

Patients with severe aspiration pneumonia usually fast at
the time of admission. In the treatment of severe aspiration
pneumonia, the most important and challenging step is to
start eating after recovery with the use of antibiotic treat-
ment. Using the various sensory stimuli, a protocol to start
eating more efficiently and safely was developed. The
intensive stepwise method to start oral intake that was
advocated is shown in Fig. 3.

After patients were judged to be nearly cured of pneu-
monia, olfactory stimulation by aroma therapy with black
pepper essential oil was started as the first step [30]. The
second step was the additional application of capsaicin as
troches or films three times, several days after the start of
aroma therapy with black pepper oil. The third step was
providing jelly that included a menthol ingredient (menthol
jelly) as the first meal when eating was resumed, in addi-
tion to the capsaicin troches or films. If patients were able
to swallow the menthol jelly safely, they were provided in
a step-by-step manner with the proper food texture such as
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Fig. 3 A protocol. of the stepwise method for starting oral intake
with prevention of re-aspiration in patients with aspiration pneumonia

pureed food, minced food, ground food, chopped food, and
modified regular food depending on their ability to swal-
low. Using this protocol, the incidence of pneumonia for
1 month from the start of oral intake was one third that
without the protocol [31]. Implementation of this protocol
would help avoid gastrostomy in many elderly people. In
addition, this protocol is also applicable to training to feed
and rehabilitation from all feeding and swallowing
disorders.

Conclusions

Pneumonia can occur at any age, but its incidence increases
significantly with advanced age so that pneumonia is a
leading cause of illness and death in the elderly. Advanced
age is associated with a decline in the integrity of physical
barriers and protection against invading pathogens and age-
related changes in the immune system. In addition, clini-
cians should keep in mind the age-related declines in the
sensitivities of airway protective cough and swallowing
reflexes because they are sometimes treatable.
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