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Bl o FEERECE OgX
ST : 7 A AW
DW : Z&K
fig. 1 Schematic drawing of experimental set up for
two-bottle method
ST : test solution
DW : distilled water
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fig. 2 Schematic drawing of experimental set up for

licking method.
ST : test solution
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fig. 3 Schematic diagram of experimental set up for
recording from chorda tympani nerve.

The cannula was inserted into the trachea. When
the nose was under normal condition,such as nose
breathingthe canuuula was switched to a. While when
the tracheal breathing,either nose and pharynx were
plugged,the cannula was switched to b.

S i sucrose, Na: NaCl, HCL : HCL, Q : quinine,
DW : distilled water, AMP : amplifire, E : AgCl
electrodes, INT :integrator, CRO : oscilloscope,
REC : recorder
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fig. 4 Schematic diagram of experimental set up for
recoding from coreical gustatory area. The cannula was
inserted into the trachea. When the nose open,such as
under normal condition,the canunka switched to a. While
when under tracheal breathing, such as both nose and
pharynx were plugged,the cannula was switched to b.

S i sucrose, Na: NaCl, HCL : HCL, Q : quinine,
DW : distilled water, AMP : amplifire, E : AgCl
electrodes, INT :integrator, CRO : oscilloscope,
REC : recorder
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fig. 5 Effects of saline solution (A) and ZnSO; (B)
injected into nares of the olfactory epithelium of mice.

The olfactory epithelium and olfactry receptor cells
work normally. when saline solution was applied. While,
the olfactory epithelium became thinner and extensive
loss of olfactory receptor cells is evident hen ZnSO4 was
applied.
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fig. 6 Two-bottle choice preference test results of normal
mouse and ZnSo4 injected mouse.

The amount of intake of test solution during 24 hours

period was expressed as a percentage of the entire amount

of intake.
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fig. 7 Sample records of licking patterns in response to
5 test stimuli (sucrose, NaCl, HCL, quinine and
distilled water) for normal mouse (left) and
7ZnSo4 injected mouse (right). these records were
obtained from the same mouse.
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fig. 8 Sample records of integrated chorda tympami
nerve responses.
upper trace : nose open. lower trace : nose closed.
these records were obtained from the same nerve.
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fig. 9 Sample records of cortical gustatory cell
responses.
left : nose open right : nose closed.
these records were obtaind from the same neuron.
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fig. 10 Schematic illustration for gustarory and

olfactory neural interaction in the rat brain.
olf.cell : olfactory cell, olf.bulb : olfactory bulb, NOA :
neocortical olfactory area, CTA : cortical taste area,
PBN : peribrachiumnucleus, NTS : nucleus tractus
solitarius, PC : prepyriform cortex, VII : facial nerve,
IX : grossopharyngeal nerve.
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The Influence of the Sense of Smell on the Taste Discrimination

Hajimu UeBayasur, D.D.S, PhD., FIC.D.

Introduction :

It is well-known that the process of food taking is intricately linked to comprehensive senses such as
taste, smell, eyesight, oral touch, pressure and warm and the health. This study aims at demonstrating
the influence of smell on the taste discrimination by investigating gustatory responses through the
electrophysiological experiment and the drinking behavior observation of mice (Slc : ICR ; male, ten
weeks old) which have normal nasal functions (nasal breathing : nares opened) and abnormal (oral
breathing : nares closed.)

The results of experiments on mice :

1. The measured result of the four fundamental-taste water intake of mice with the two-bottle method
and the licking method :

Normal mice drank carbohydrate solution (0.5M) and saline solution (0.1M) and dislike HCI solution
(0.01M) and quinine solution (0.02M) ; while, abnormal mice drank all the four solutions and did not
distinguish them from distilled water.

2. Gustatory responses records from chorda tympani of mice :

The same responses were recorded with the both nasal and cannula breathing.

3. Gustatory responses records from cortical taste area :

Gustatory responses were recorded with the nasal breathing (nares opened) ones, but not with the
cannula breathing ones with closed nares and pharynx. It is observed that they did not distinguish every
four solutions from distilled water.

Conclusion :

It was expected but unclear that there was a complex of the communication route of taste and smell
in the limbic cortex where center core and amygdara existed. This study reveals that animals (mice)
have difficulty identifying tastes with closed noses (abnormal nasal functions.) It is also demonstrated
that though chorda tympani of Peripheral gustatory nerve send the same information as with
normal nasal functions to center, the cells in the cortical taste area cannot identify tastes with abnormal
nasal functions. Therefore, it is presumed that the sense of smell is deeply connected with the taste
discrimination mainly in the limbic system and the importance of the role played by the sense of smell to

the taste discrimination is suggested.
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