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Piano Techniques in Burgmiiller Etude Op. 100
—A Study on Playing Skills Referring to Christoph Eschenbach—
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Sensitivity and Experience through Nature
in the Training Education for Nursery Teachers
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Investigation of Educational Philosophy Related to Exercise

in the Kindergarten Teachers
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Effects of Amiloride on the Gustatory Sensitivity of
Five Basic Tastes

—Comparison Electrical Gustatory Threshold with
Whole Mouth Gustatory Test—

YAMAMOTO Yuko” -+ KOBAYASHI Michiko”

Using the electrogustometer and whole mouth gustatory test, the gustatory sensitivities of young women were investi-
gated. Using amiloride that is salty taste inhibitory substance, the changes of the electrical gustatory threshold and de-
tection threshold were performed. Electrogustometry showed no significant difference in electrical gustatory thresholds
after amiloride treatment in foliate papillae and fungiform papillae. Consequently, this result suggested that amiloride
treatment had not inhibited effect in the electrical gustatory threshold.

As concerns the salty taste in whole mouth gustatory test, the detection threshold decreased after amiloride treatment
in case of potassium chloride, but the detection thresholds increased after amiloride treatment in case of sodium chloride
and sodium acetate containing Na’, lithium chloride. In this study, the significant difference of the detection thereshold
was not recognized, but it showed the tendency to increase the detection threshold and to decrease the gustatory sensi-

tivity after amiloride treatment in salty taste of containing Na“ and lithium chloride.

Keywords : whole mouth gustatory test, amiloride, sodium chloride sensitivity, detection threshold, gustatory sensitivity.

amiloride inhibited responses to the salty taste*®.
I. Introduction However, negative findings were observed later.

Schiffman et al. showed the degree of involvement

Amiloride is mainly used as a potassium sparing of amiloride-sensitive Na' in response to salt was
diuretic in clinical practice. A potassium sparing about 20%".
diuretic has antihypertensive effect and the effect of In this study, we investigated the effect of amilo-
maintenance of potassium quantity. It lowers blood ride on human NaCl sensitivity with regard to the
pressure by promoting diuresis because it is a tubu- detection threshold, using the sensory evaluation. In
lar sodium channel inhibitor. When human feels addition, the effect of amiloride on gustatory sensi-
salty taste, sodium ions (Na') flow into cell mem- tivities to five basic taste and another salty tastes
brane through passive channels of gustatory cell sur- were investigated by the same method for young fe-
face membrane or basal membrane. We predicted male.

that amiloride would decrease sensitivity of salty

taste by inhibiting sodium ions (Na‘) of salty taste I. Subjects and Methods

because it blocks epithelial sodium channels. In a

rat study, it was proved that amiloride has inhivited 1. Subjects

effect of sodium ions (Na')’. Also in a human study, The subjects were 18 healthy female students of

1) EBSBER EEMIRY: (R
2) TXFERLTRY AWRESR
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20-22 years.
April to July in 2006. This study was performed in

We performed gustatory test from

conformity to the Helsinki Declaration: The objec-
tive and significance of the study were presented in
written form and orally explained well, and informed
consent was obtained by the signing of a consent
form. All subjects were non-smokers. The absence
of dental caries or pain due to stomatitis and the
passage of more than one hour after the last meal

were confirmed before the measurement.

2. Location for the measurement

Figure 1 shows the location on the tongue for the
stimulation in electrogustometry. There were two
different sites of stimulation :the left region 2 cm
away from the tip of the tongue, where fungiform
papillae is situated, and the left posterior lateral side
of the tongue, where foliate papillae is located. In
the earlier study, the threshold was not different be-
tween the left and right regions of the tongue either
in the apical regions or posterior regions of the
tongue”. So, in this study, we stimulated only the

left region because the measurement is easy.

3. Solutions for Taste Stimuli

The substances for the five basic taste qualities
and the concentrations of their aqueous solutions used
in the measurement are shown in Table 1. The sub-
stances for the five basic taste qualities were su-
crose (sweet), sodium chloride (NaCl, salty), tartaric
acid (sour), quinine sulfate (bitter), and sodium gluta-
mate (MSG, umami). To investigate the influences of
Na" and CI, potassium chloride, lithium chloride and
sodium acetate were used as salty taste solution. All
substances purchased from Wako Pure Chemical Co.,

Ltd. (Osaka,Japan) were analytical grade reagents

Foliate Papillae

Fungiform Papillae

Figure 1. The location for the stimulation in
electrogustometry.

The test was carried out by stimulating 2 different re-
gions of the tongue (one region 2cm away from the
tip of the tongue in which fungiform papillae is situ-
ated and other one posterior lateral side of the
tongue in which foliate papillae is located).

and dissolved in purified water was used. Because
the purity of water can be an important factor. The
purified water was deionised 182MQ by Direct-Q
(Millipore, Billerica,USA). The concentration of aque-
ous amiloride (Sigma-Aldrich CO. USA, molecular
formula: CsHsCIN;O-HCI) solution was very low (5.0
uM), but it had a slightly bitter taste. Since this bit-
ter taste may increase the threshold, the test of 2.50
mM aqueous caffeine (Wako Pure Chemical Co.Ltd)
solution with a similar degree of bitter taste to 5.00

UM amiloride was also performed.

4. Measurement method
1) Electrogustometry

Electrogustometry was performed using a TR-06
electrogustometer (Rion, Tokyo, Japan). First of all,

the subject held 20 ml of the control (purified water),

Table 1. Substances and concentrations of five basic taste stimuli used in the experiments

Taste Substance Concectration (mM)

Sweet Sucrose 1.25 2.50 5.00 10. 00 20. 00
Salty NaCl 3.13%107" 6.25%x10°" 1.25 2.50 5.00
Sour DL-Tartanic acid 1.95x107* 3.90%x10°* 7.80%10°" 1.56x107" 3.13x107"
Bitter Qunine sulfate 6.12x107* 1.22x107° 2.45%x107* 4.90%x10°* 9.79x10°*

Umami MSG 1.57%x107" 3.13x10°" 6.25%107" 1.25 2.50
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Concentrations

Control (Purified Water)

—_—

10sec

—

[ |

" e )

Amiloride (5.00pM)
20ml

Caffeine (2.50mM) — |

o e

10ml

Figure 2. Method of whole mouth gustatory test

The subject held 20ml of purified water in her mouth for 10 seconds and spat it
out, and then tasted 3 glasses of solutions and selected one solution with a taste.

The subject tasted five staged concentrations.

The subject then underwent the

same procedure except for holding 5.00 uM amiloride solution in the mouth in-
stead of pureified water. Caffeine solution was additionally tasted.

amiloride or caffeine in subject's mouth for 10 sec-
onds mouth for 10 seconds and spat it out. A stain-
less circular (b mm in diameter) electrode was
placed on the stimulation site on the tongue, and an
electric current of 20 dB was applied to induce the
electrical taste. Subsequently, the current magni-
tude was increased from-6 to 4 dB until each subject
could recognize the taste. The electric current that
each subject could recognize was gradually reduced
and the lowest value recognized two times in suc-
cession was defined as the threshold. The level of
stimuli used in electrogustometry was measured in
decibels (dB). In Japanese, 8 pA of the standard
threshold is defined as 0 dB6). The order of stimula-
tion was changed on every experiment day to avoid
any order effect. On each measurement day, the ex-
periment was performed only at 2 regions of the
tongue because accurate data could not obtain if the
subject felt tired from a long experiment. Therefore

the stimulation of amiloride and caffeine solution

were stayed in the oral cavity, to avoid that gusta-
tory measurement exercised an effect, The elec-
trogustmetry threshold of the subject was defined
by averaging measurement in four different days.

All were analyzed with one-way analysis of vari-
ance using the EXCEL statistics.

2) Whole mouth gustatory test

The threshold was measured using the whole
mouth gustatory test ascending series and the trian-
gle test. Figure 2 indicates the outline of measure-
The subject held 20 ml of the control (puri-

fied water) in her mouth for 10 seconds and spat it

ment.

out before the test. The subjects tasted three solu-
tions: one of the five basic taste solutions and two
glasses of purified water, and selected one solution
The subjects

were informed that one of the three samples had a

with a different taste (triangle test).

taste, and one series consisted of solutions of a spe-

cific sample. The subject held 10 ml of the test solu-

Table 2. Changes in electrical gustatory theresholds after treatment (dB)
Stimuli
Purified Water Anmiloride Caffeine
Apical (Fungiform Papillae) —2.37%0.895 —2.02+1.08 —2.78+1.04
Pasterior (Foliate Papillae) —1.91=%0. 885 —2.49%0.649 —2.08+1.13

Values are means = SE, n=18
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tion in her mouth and then spat it out. The subjects
were instructed to rinse the mouth well with puri-
fied water in before and between tests of different
sample sets. Subsequently, the subject held 20 ml of
amiloride or caffeine solution in the mouth for 10
seconds, instead of purified water, and spat it out,
and then similarly selected one test solution with a
taste from 3 samples. The stimulation of amiloride
and caffeine solution were performed other day. In
each of the test solutions, the results of 4 or 5 times
were gained every one series, the much a number of
times of discernible(+) or indiscernible(-) every con-
centration was calculated as average result of the
concentration. And the discernible minimal concen-
tration was decided as individual threshold. Statisti-

cal work was used EXCEL statistics.

II. Results

Table 2 shows the electrogustometry thresholds
measured by an electrogustometer. In the fungi-
form papillae, after purified water, amirolide and caf-
feine treatment, the electrogustometry thresholds

were -2.37, -2.02, and -2.78 dB, respectively. In the fo-

liate papillae, after purified water, amirolide and caf-
feine treatment, the electrogustometry thresholds
were -1.91, -2.49, and -2.08 dB, respectively.

Table 3 shows the detection thresholds of the five
In the

detection thresholds of after the control (purified

basic taste determined by the triangle test.

water), amirolide and caffeine treatment, sucrose
(sweet) was 16.62, 17.86, 14.55, sodium chloride (salty)
was 2.10, 2.72, 1.82, tartaric acid (sour) was 1.31 107",
6.69%107% 148 X 107", quinine sulfate (bitter) was 4.49
x107% 4.25%107%, 5.09x107*, MSG (umami) was 1.15,
The detection thresholds of
tartaric acid (sour) showed significantly lower than
the thresholds of after amiloride treatment (p<0.01),

it showed the different behavior in comparison with

1.43, 147, respectively.

the other four taste.

Table 4 shows the detection thresholds of the
salty solutions by the triangle test. In the detection
thresholds of after the control (purified water), ami-
rolide and caffeine treatment, potassium chloride
was 5.66, 458, 6.81, lithium chloride was 1.36, 1.98,
1.42, sodium acetate was 1.89, 2.19, 1.82, respectively.

Figure 3-10 show the changes of the detection
thresholds.

Table 3. Thresholds of five basic taste by whole mouth gustatory test

Threshold (mM)
Taste Substance
Purified Water Amiloride Caffeine

Sweet Sucrose 16.62+1.56 17.86+1.14 14.55+2.09

Salty NaCl 2.10=0. 376 2.72+0.401 1.82+0.337

Sour DL-Tartanic acid 1.31x107'+£1.87x10°* 6.69%x1077%+1.32%x10°* 1.48x107'%£1.75x107?

%k sk %k sk
Bitter Qunine sulfate 4.49%X107°+6.50x107* 4.25%X107°+8.75%107* 5.09x107°%£7.97x107*
Umami MSG 1.15+£0.172 1.43+0.219 1.47£0. 283
Values are means+SE, n=12~18 * *p<0.01

Table 4. Thresholds of salty solution stimuli by whole mouth gustatory test

Threshold (mM)

Substance
Purified Water Amiloride Caffeine
NaCl 2.10=0. 376 2.72%0.401 1.82+0.337
KCl 5.66=1.14 4.58+1.05 6.81=1.60
LiCl 1.36£0. 289 1.98+0. 258 1.42+£0. 344
CH;COONa 1.89+£0.275 2.19%0. 447 1.82+0.309

Values are means+SE, n=14~18
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IV. Discussion

1) Electrogustometry

Although the pathogenesis of electrical gustatory
is still unclear, two mechanisms have been proposed
for cognition™®. One is the stimulation of taste cells with
ions such as H" produced by electrolyte dissociation.
Another is the direct stimulation of taste cells by the
electric current. In addition, there was reported
that the subjects noted sour, bitter and salty taste
by the electrical stimulus”, it was possible occurring
not only H" but other positive ions in the taste buds.

In a human study employing the sensory evalu-
ation reported by Schiffman et al”, amiloride inhib-
ited responses to salty and sweet substances. In this
study, the electrical gustatory threshold increased
after amiloride treatment in the foliate papillae of the
tip of the tongue, it decreased after amiloride treat-
ment in fungiform papillae, but there were no signifi-
cant differences, it is considered that the H" of sour
and other positive ions that may be able to arise by
the electric stimulus were not effected by amiloride.

As compared to the tip of the tongue and the pos-
terior lateral sides of the tongue, fungiform papillae
of the tip of the tongue indicates larger numeric
number than foliate papillae of the posterior lateral
sides of the tongue after amilorid treatment, and in-
dicates smaller numeric number after caffeine treat-

ment. But they showed no significant differences.

2) Whole mouth gustatory test

Amiloride strongly inhibits gustatory nerve re-
sponses to Na salts by blocking sodium ion transport
on the cell membranes of various epithelial cells. It
has been reported that amiloride stimuli of the
tongue inhibited gustatory nerve responses to so-
dium chloride and lithium chloride in various mam-
In this study, the

threshold after caffeine treatment was an equal nu-

mals, but not to other salts'®'.

meric number of thresholds after purified water
treatment in sodium chloride and lithium chloride,
but the threshold decreased after amiloride treat-
ment. Significant differences were observed in this

12)

study, however the other study' reported the inhi-
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bitive effect of salty by amiloride treatment, that the
thresholds increased and the gustatory sensitivities
decreased by amiloride treatment.

The thresholds significantly decreased after amilo-
ride treatment in sour taste (p<0.01), it showed differ-
ent behavior as compared to other four tastes. The
thresholds in sour taste decreased by contrast phe-
nomenon when one of bitter is added”, but because
of the thresholds after caffeine treatment were an
equal numeric number of thresholds after purified
water treatment, it is considered not only effect of
bitter but effect of amiloride. However, on compari-
son with the thresholds measured using the same
triangle test', increase of threshold to sour taste af-
ter amiloride treatment, that is to say, the decrease
of gustatory sensitivity were recognized. And the
effect of amiloride treatment to sour taste was con-
flicting substance compared with this study as a re-
sult saying that Na“ goes through amiloride-sensitive
Na channels as well as H" in records from hamster
isolation gustatory cell by patch clamping, produces
a depolarization, the response of salty and acid were
inhibited after amiloride treatment'.

Since one solution with a different taste was se-
lected in this study, the subjects could select the cor-
rect solution even if the ones could not identify the
taste. In the triangle test, even if the subjects can-
not distinguish the taste, the subject may randomly
select one solution, and the selection may be correct
at a probability of 1/3. Moreover, the threshold var-
ies depending on the concentration setting. To ob-
tain accurate thresholds, it is necessary that experi-
ments considering threshold measurement are
added to be vary between individuals in gustatory
sensitivity, training of subjects or increasing number

of times of experiment, are also necessary.

V. Conclusions

Using the electrogustometer and whole mouth
gustatory test, the gustatory sensitivities of young
women were investigated. And using amiloride that
is salty taste inhibitory substance, the changes of the
electrical gustatory threshold and detection thresh-

old were performed.



Electrogustometry showed no significant differ-
ence in electrical gustatory thresholds after amilo-
ride treatment in foliate papillae and fungiform papil-
lae. Consequently, this result suggested that amilo-
ride treatment had not inhivited effect in the electri-
cal gustatory threshold.

The whole mouth gustatory test was investigated
using the ascending series and triangle test to the
five basic taste. The results showed that the thresh-
olds to sodium chloride taste increased by amiloride
treatment, but the differences were not significant.
The thresholds significantly decreased after amilo-
ride treatment (p<0.01) in tartaric acid of sour taste,
it was recognized the inhibitive effect.

In this study, the significant difference of the de-
tection thereshold was not recognized, but it showed
the tendency to increase the detection threshold and
to decrease the gustatory sensitivity after amiloride
treatment in salty taste of containing Na" and lith-

ium chloride.

Some part of this paper was reported in the poster
session of the the 39™ Annual Meeting of the Japan
Society of Cookery Science (September, 2006, Oka-
yama) and the 10" Annual Meeting of Japanese Soci-

ety for Sensory Evaluation (November, 2006, Tokyo).
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Nutritional Practice-Design and Assessment

OTA Masako - FUKUTA Kaori

Objectives. To create, implement, and evaluate a nutritional practice course in the Department of Health and Nutrition
Sciences Curricula in order to increase students’ awareness and knowledge regarding nutrition.

Design. Junior college students, who had earned the required credits, were eligible for this nutritional practice course.
A 2-quarter (full-year), 2-credit course comprising pre-training, practice, and post-training were considered practical for
this purpose.

Assessment. The students were given 2 noncumulative examinations to evaluate learning, and there was no final exami-
nation. Finally, the students were assigned a grade based on the second judgment and papers, which was recorded in a
report and notebook.

Conclusions. This project reflects an innovative approach to developing and delivering a course in an important area of

this curriculum and provides students the opportunity to explore an academic career in nutrition.

keyword : Nutritional practice, Dietitians.

obese”. These and many other diet-related chronic
I. Introduction disease states provide opportunities to simultane-

ously educate patients regarding nutrition and medi-

Dietitians are in a unique position to educate the cations. In an institutional setting, dietitians are re-
public on health care. While most community dietitians sponsible for the management of nutrition, regard-
are accessible by the public and can provide health less of their experience. Finally, many people ask
education, the literature on clinical nutrition primar- dietitians about various dietary recommendations for
ily describes the role of the dietitian as a part of a weight loss and nutritional habits that lead to de-
nutrition-support team. Nutrition-support dietitians are creased blood pressure, better glucose control, de-
an essential component of the health-care team and creased low-density lipoprotein (LDL) levels, and ulti-
are specialized in this area. While board certifica- mately, to lower medication doses.
tions in nutrition support and nutrition-support resi- Nutritional practice is important because it
dencies are available to dietitians wishing to special- teaches students all aspects of the dietitian’s opera-
ize, it is important for all practicing dietitians to have tion. To determine whether there was sufficient
a basic understanding of nutrition. The nutritional- need and desire for a nutritional practice course
practice manual issued by Japan Dietetic Association among students, the Department of Health and Nu-
includes in the professional competencies and out- trition Sciences Curricula reviewed nutrition curric-
come expectations section that students should “un- ula, and trainers’ opinions were assessed. In this
derstand relevant diet, nutrition, and food service.” study, in order to develop a successful nutritional-
Additionally, food management and sanitation should training system, we designed a planning and assess-
be included in nutritional practice. ment system.

It is pertinent for dietitians to be component in
adaptable fighting potential. Over 31 million Japa- . Design
nese people have hyperlipidemia ; nearly 20% of the

population is diabetic; and 4/5% is overweight or After the legal requirements of assessment were
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fulfilled, the course goal and schedule were created.
It was determined that a 2-quarter (full-year), 2-
credit course comprising pre-training, practice, and
post-training would be practical for this purpose.

The course outline is shown in Table 1.

IT. Assessment

The students were given 2 noncumulative exami-
nations in order to evaluate learning, and there was
no final examination. The students were first
judged at the end of the pre-training, based on a
sense of purpose, punctuality, phrasing, appearance,
sense of responsibility, cooperativeness, hygienic con-
cept, activeness, and the results of a written exam.
Class credit was given to students obtaining a grade
of 60% or above. At this stage, 2 students failed the
class (2% of the total). At the end of the nutritional-
practice course, the students were judged for a sec-
ond time, by trainers who were qualified to practice.

The second judgment was based on advance prepa-
ration, punctuality, phrasing, appearance, sense of re-
sponsibility, cooperativeness, hygienic concept, ac-
tiveness, and cleaning. A grade report is shown in
Figure 1. At this stage, 2 students scored badly (2%
of the total).

based on the second judgment and their papers;

Finally, the students were graded

these grades were recorded in a report and note-
book.

IV. Discussion

It is important to schedule sufficient class time in

Table 1. Course Outline

Pre-training
1. Purpose of nutritional practice
2. Preparedness for this practice
3. Preparation for this practice (decisions regarding the place
of nutritional practice, subject, and submitted documents)
4. Attention of this practice (appearance, punctuality, cour-
tesy, and confidentiality)
5. Food sanitation (including the Hazard Analysis Critical
Control Point (HACCP) system)
6. Dietitian’ s role
6-1. Dietitians in the establishment
6-2. Dietitians in the Self-Defense Forces
6-3. Dietitians of social-welfare facilities (for the aged, pre-
school children, etc.)
6-4. Dietitians in schools
6-5. Dietitians in hospitals
7. The written exam
Nutritional Practice (writing daily reports for 10 days)
Post-training
1. Debriefing session
2. Writing assignment

order to cover the fundamentals of nutritional prac-
tice. The Department of Health and Nutrition Sci-
ences Curricula is currently undergoing a curricular
review. The instructors and faculty members rec-
ommend this course. A dietitian’ s experiment is vi-

tally important for all current and future dietitians.
V. References
1) Homepage : Ministry of Health, Labour and Wel-

fare

http : //www.mhlw.go.jp/

cleaning 42 people |
hygienic concept i I46 : [
activeness i : 57 : Qverall 51 33
F L I judgement
cooperativeness 45 |
sense of responsibility i : 47 : |
appearance i : 67 : 0% 20%  40%  60%  80%  100%
phrasing i : 57 :
punctual ity i : 75 :
preparation i : 49 : |
0% 20% 40% 60% 80% 100%

OExcellent @A little excellent @ Normal

mA |little behind

Fig.1 A grade report
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