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Clinical report

Analysis of taste examinations and Candida tests of 
dysgeusia patients in Tokyo Dental College Chiba Hospital

1）, Masami Sumi1）, Yoshihiko Akashi2）, Kazuhiko Hashimoto）＊1Satoshi Murakami , 
Jun Nemoto1）, Kei Nakajima1）, Katsutoshi Kokubun1）, Kenichi Matsuzaka1）, 

Takashi Inoue1）

1）Department of Clinical Pathophysiology, Tokyo Dental College
2）Department of pathology and laboratory medicine, Ichikawa General Hospital, Tokyo Dental College 

Abstract 
Aim: The number of patients who complain of taste abnormality is increasing as a result 
of aging society in recent years of Japan. One of the causes of dysgeusia is the failure 
of taste substances to reach taste cells by tongue cloth including Candida infection. The 
aim of this study to consider the results of the taste test of the patients visiting taste 
disorder clinic in Tokyo Dental College Chiba Hospital and the results of Candida culture 
inspection. 
Method: In this study, 112 patients with dysgeusia who visited Tokyo Dental College 
Chiba Hospital were examined for sex, age, and candidacy positivity. Of the 112 patients, 
14 complaints of electric taste examination and taste examination by the filter paper disc 
method were chief complaints, and the presence or absence of taking medicine was also 
considered. 
Result : The patient consisted of 41 men and 71 females. The average age of the patients 
was 63.6 years, and 17 patients were positive for Candida. The average age of 14 people 
（5 males, 9 females）who conducted taste examinations was 64.3 years. The chief com-
plaint was the most taste diminished. Two of the 14 patients showed a positive response 
to Candida. One of these two patients had a history of laryngeal carcinoma and another 
patient was suspected of psychogenicity, both of which were also affected by problems 
with oral hygiene management. In the results of the taste test, many differences were 
found in the area where the taste concentration and taste were felt. 
Conclusion : These results suggest that there is a difference in the metabolism of taste 
cells with a G protein-coupled receptor （GPCR）that senses sweetness and bitterness 
and an ion channel type receptor that senses saltiness and acidity. In the future, as a 
response to the dysgeusia patients, proactive approach to understand taste testing of 
patients through the medical interview including oral hygiene is required. 

Key words : gustometry, Candida check, the taste check, filter paper disk method, electric 
taste check 
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Introduction

　In recent years, with the aging of society, pa-
tients with t dysgeusia are increasing1）. Patients 
with dysgeusia suffer from hypertension due 
to increased intake of salt because salty taste 
discriminates poorly. There is also concern that 
increasing intake of sugar may affect diabetes 
due to poor discrimination of sweetness. Taste 
senses taste cells in the taste buds existing in 
the fungiform papilla, foliate papillae and cir-
cumvallate papilla other than the filiform papilla 
of the tongue by sensing the taste substance 
and transmitting the information to the central 
nerve2）. This taste cell can be divided into G 
protein coupled receptor （GPCR）which senses 
sweetness and bitterness, and ion channel type 
receptor which senses salty taste and sour taste. 
Taste abnormality is thought to occur due to 
various disorders and transmission disorders of 
nerves in this taste cell receptor 2）. The clinical 
features of dysgeusia are spontaneous taste 
disorder that always feels some taste in the oral 
cavity, dissociative taste disorder with certain 
taste not discriminated, taste diminished taste 
unless it is dense flavoring, and sweetness and 
bitterness It can be classified as a taste error 
that will erroneously identify 5）. The cause of 
these dysgeusia is caused by a decrease in me-
tabolism of taste cells due to aging, a decrease 
in saliva secretion amount, an external obstacle 
to taste buds, an obstacle to reaching taste
substances by tongue moss （including Candida） , 
taste cells, a decrease in salivation secretion 
disorder of taste substance to taste cells, dietary 
and drug-induced zinc deficiency, mental stress, 
vitamin A, B2 deficiency and neuropathy5）.
　As a method of inspecting abnormality in 
taste sensation, a taste solution composed of 5 
concentrations with four basic tastes is contained 
in a filter paper of 5 mm in diameter, and in the 
taste-dominated nerve area, cognitive identifica-
tion is performed by a patient's response, a filter 
paper disc There is a law. This method can 
examine taste abnormality by site, and semi-
quantitatively3）. On the other hand, the electric 
taste test method gives electrical stimulation 

directly to the dominant region and quantita-
tively examines the threshold value in 21 stages. 
However, this method has drawbacks that can 
not be inspected for the type of taste 4）.
　This time, the aimed at examining the 
Candida test results and taste tests of dysgeusia 
patients admitted to the Tokyo Dental College, 
Chiba Hospital. 

Materials and methods

　1. Survey target
　Subjects were 112 patients who visited Tokyo 
University of Dentistry Chiba Hospital from 
January to December 2015 for taste disorder 
outpatients. This study was conducted with 
the approval of Tokyo Dental University Ethics 
Committee （approval number 797） .

　2. Investigation method and Candida inspection
　Gender, age, and Candida examination were 
compiled. For Candida examinations, Cromothrand
Candida Color（Kanto Chemical Co., Tokyo） 
was used. First, the tongue of the patient was 
scraped with a sterile cotton swab and applied 
to Candida medium. Thereafter, the number 
of formed colonies was counted, and five kinds 
of Candida albicans （Candida albicans, Candida 
krusei, Candida glabrata, Candida tropicalis,
Candida parapsilosis）were judged according to 
color.

　3. For the 14 patients （12％）who accepted 
the taste test by medical interview, the sex, age, 
chief complaints, regular medications and the 
presence or absence of smoking, as well as cor-
relations of those who are candida-positive did.

　4. Taste test
　1）Filter disc method
　This time, Taste Disk Ⓡ（Sanwa Chemistry,
Nagoya）was used as a reagent for taste qualita-
tive quantitative inspection with a filter paper 
disc3）.
　Five concentrations were examined for the
taste of four kinds of taste, sweet liquid （refined 
white sugar） salty liquid（sodium chloride） ,
acidic liquid （t

,
artaric acid）, bitter liquid （quinine 
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hydrochloride） . The order of examination of 
the taste was examined for sweetness, saltiness, 
sourness, and finally bitterness.
　The measurement sites were the left and
right facial nerve chord dorsal region （front of 
the tongue） , the glossopharyngeal dominant re-
gion （rear of the tongue）and the cone innerva-
tion dominant region （soft palate） , respectively.
　Specifically, a reagent was dropped on a filter 
paper disk having a diameter of 5 mm, placed 
in each innervation dominant region, and made 
to answer within a few seconds. If no answer 
is obtained, then it increased the concentration 
of taste and asked for areas that could be rec-
ognized. The cognitive judgment in the current 
search was classified as 3, 4, 5 concentration, 
undiscriminable and unrecognizable. When 
changing the taste quality and concentration, 
Subjects often rinse mouth with tap water in 
order to eliminate the residual.
　Regarding cognitive judgment, the taste 
sensitivity Ⅲ can be discriminated by concentra-
tion 3, the one discriminable by density 4 can be 
judged as Ⅳ, the one discriminable by density 5 
as Ⅴ, if it can not be determined even at density 
5, Ⅵ（? Unrecognizable, and NS : unrecognizable） .
　2）Electric taste inspection
　A probe with a diameter of 5 mm was placed 
on the same measuring site as the filter disc 
method using an electric taste meter（EG-Ⅱ 
B type, Nagashima Medical Instruments Co.,
Tokyo） . Thereafter, an energizing stimulus 
was given, and according to the energizing flow 
rate, the examinee recorded a flow which felt a 
unique taste such as a mixture of metallic taste 
and sour taste. The normal range was set to 
8 dB or less for the chorda innervation dominant 
region （anterior to the tongue） , 14 dB or less for 
the glossopharyngean dominant region （posterior
to the tongue） , and 22 dB or less for the cone 
innervation dominant region （soft palate） .
　Regarding the judgment, when it is recog-
nized in the normal range of each region, it is 
normal : N. When it is recognized at a higher 
value than the normal range, the high value : H, 
and the case where it could not be recognized 
even with the maximum value of 34 dB was 

regarded as non-reaction : NS. 

Result

　Survey target
　The sex of 1. 112 patients was 41 （37％）for 
males and 71（63％）for females, the ratio of 
male to female was 1：1.73, which was more
common among females （Fig. 1） .

　2. The age was the highest in men in their 
70s and females in their 60s and 58.9％ in older 
people aged 65 and older （Fig. 2） .

　3. The Candida test result showed that 17 out
of 112 subjects were Candida positive（Fig. 3） . 
14 cases（67％）showed positive for Candida 
albicance were the most common among can-
dida species showing positive. Candida glabrata 
showed positive in 6 （28％） , Candida parapsilosis 
showed positive in 1 case （5％）（Fig. 4） . There 
was none showing positive for Candida krusei 
and Candida tropicalis.

　4. The sex of patients who conducted the taste
test of 4：14 showed a tendency for females,
with 5 （36％）men and 9 females （64％） , with a 
ratio of male to female of 1：1.8 5）.

　5. The age of patients who conducted the taste
examinations of 5：14 was the highest in patients 
aged 70 in males, in females in the sixties and 
64.3 in late elderly aged 65 and over （Fig. 6） .

　6. The main complaint of 6：14 patients was 
that there were 8 taste reductions（57.2％） 
2 taste mistakes（14.3％） , 2 persons（14.3％）

,

Fig. 1　Gender ratio, candida Test
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Fig. 2　Age distribution of case, candida check

Fig. 3　Candida positive rate

Fig. 4　Kind of candidas which indicated positive reaction

spontaneous dysgeusia, dissociative taste disor-
der One person （7.1％）had a traumatic taste 
disorder 1 （7.1％） . Among them, there were 
four patients who had no appetite （Fig. 7） .

　7. There were 5 （29.4％）patients who regu-
larly used sleeping pills and anxiolytics in 7：14 
patients （Fig. 8） .

Fig. 5　Gender ratio, gustometry

　8. Two patients （14.3％）who showed positive 

Candida among 8：14 patients, one had laryngeal

cancer patients and the other one was suspected 

psychogenic. Patients with laryngeal cancer

were taking vitamins and gastrics, but patients 

who doubted psychosocial factors had no history 

of taking medication.


　9. Result of taste test

　1）Filter disc method （Figs. 9-1, -2, -3, -4）


　Of the 14 subjects, 6 people （case numbers : 6, 

7, 8, 9, 13, 14）were able to correctly distinguish 

the taste quality at a higher concentration than 

the standard corresponding to the taste sensitiv-
ity Ⅲ to Ⅴ It was.

　Eight people （case numbers : 1, 2, 3, 4, 5, 10, 

11, 12）were taste sensitivity Ⅵ for both tastes, 

and it was judged that the taste sensitivity was 

comparatively poor. Among these 8 subjects, 




JJ S E D P Vol. 11 No. 1：31 -38，2019 

35

Fig. 6　Age distribution of case, gustometry

Fig. 7　Chief complaint of a dysgeusis patient Fig. 8　Taking of medicine in common use

Fig. 9-1　Sweets : Distribution of the patient （filter paper disk method）

Fig. 9-2　Bitterness : Distribution of the patient （filter paper disk method）
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Fig. 9-3　Salty : Distribution of the patient （filter paper disk method）

Fig. 9-4　Sour : Distribution of the patient （filter paper disk method）

Fig. 10　Result of the electric taste check

any taste quality can not be distinguished in all 
areas of the chordaneous innervation dominant 
region（front of the tongue） , the glossopha-
ryngeal dominant region （rear of the tongue）
and the cone innervation dominant region （soft 
palate）There were 5 patients （case numbers : 1, 
2, 3, 5, 10）who were.
　In addition, 3（case numbers : 4, 11, 12） 
can distinguish one taste quality in any one
region（salty taste : 2（case numbers : 4, 11） , 
bitterness : 2 （case numbers : 11, 12） , sweetness ; 
1 Name （case number : 4）） , and the other two 
areas were unidentifiable（including incorrect
answers）. Furthermore, when analyzing in the 

six regions including the three regions added 
right and left, it can be identified in one region, 
the other five regions can not be identified
（erroneous times） .

　2）Electrical taste test （Fig. 10）
　In electric taste examination, the chorda-
innervated dominant region（front of the tongue） 
was relatively well recognized. Four（case 
numbers : 8, 9, 13, 14）out of 6 （case numbers : 
6, 7, 8, 9, 13, 14）who could taste correctly 
discriminated at a higher concentration than the 
standard by the filter paper disc method were 
electrically In the taste test, it was recognized 
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within the normal range. Two patients （case 
numbers : 6, 7）were also recognized at the 
maximum in most areas.
　Five patients （case numbers : 1, 2, 3, 5, 10） 
who were unable to distinguish any taste quality 
in three areas by the filter paper disc method 
showed the maximum value or unrecognizable 
（NS）in the electric taste test It was.
　The results for each area are shown below.

　○ Cognitive results in 3 areas ignoring left 
and right
　Seven people were recognizable in three 
areas. Six people were only recognizable in 2 
areas out of 3 areas.
　In addition, one person was unrecognizable in 
any area of the three areas.
　○ Cognitive results in 6 areas with left and 
right
　Of the seven people who were able to perceive 
in the three areas, one could recognize in five 
areas, and one area could not be recognized. 
There were 2 patients who were able to recog-
nize in 4 out of 6 members who were 
recognizable only 

areas
in 2 areas in 3 areas but could 

not recognize in 2 areas. There were three 
patients who were able to perceive in two areas 
and failed to recognize in the three areas. One 
patient was cognizable in two areas and one 
patient was unable to recognize in the other 
four areas. 

Discussion

　Recently, due to the aging of society, including 
anticancer drug-induced taste disorder patients 
increased significantly 1）. Dysgeusia survivors in 
this study is highly suggested might be caused 
by structural changes in taste cells on stage
aged （65％） , due to aging and age-related meta-

.1）bolic delays and salivary secretion rate drops
Patients complained of unusual taste in women 
much, same as previous reports of the results. 
In addition, female patients who complained of 
taste abnormality were many, which was the 
same result as the previous report. The reasons 
for this include the shortage of zinc due to a 
sudden diet, mental and physical problems due 

to cases that are being followed by nursing care. 
It is suggested that it is important to pursue 
and respond to causes by taste testing.
　Among the patients who showed positive 
Candida, there were 2 patients with taste 
disorder, but it was suggested that the difficulty 
of oral hygiene control caused the proliferation 
of Candida in both of them6）. However, 15 
candida-positive patients（excluding the above
2）of 112 were not tested for taste, but Candida 
was considered to be one of the causes of taste 
disorder. It was suggested that oral health 
management including thorough oral hygiene 
management and administration of antifungal 
drugs is important.
　Drug-induced dysgeusia develops because 
the drug has a side effect of chelating zinc. It 
is necessary to ingest zinc about 15 mg a day. 
It is known that the deficiency of taste cells 
decreases due to insufficiency of zinc and taste 
disorder occurs7）.
　Even in this study, 5 subjects （29.4％）tended 
to have a tendency of drug regular use among 
patients who tested taste. Considering from 
the main complaint, there were 8 patients with 
taste reduction and 2 subjects with taste and 
error, totaling 10 people （71.4％） . Improvement 
of dysgeusia is desired for these patients by 
administering an appropriate zinc preparation. 
For patients with dysgeusia, it is considered 
important to conduct a taste test.
　Also, in the analysis of the result of the 
quantitative test of the taste by the filter paper 
disc method, it was confirmed that there was a 
patient with a region that feels taste or a place 
that does not feel taste is a G protein coupled 
receptor that senses sweetness or bitterness
GPCR）and the metabolism of taste cells with 
ion channel type receptors that sense salty 
taste or sour taste differ, and it is presumed 
that many are expressed. In addition, the fact 
that one patient （7.1％）with dissociative taste 
disorder is due to the fact that metabolic reac-
tion rates of G protein-coupled receptor （GPCR） 
and ion channel type receptor are different, 
and taste cells that only accept a certain taste 
Potential metabolism may be considerably slow 
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or bad. However, it is known that zinc chelate 
acts on many drugs such as antibacterial drugs, 
anticancer drugs, hypnotics, antiasthmatic drugs, 
antihypertensive agents, but how much zinc 
deficiency affects the metabolism of which taste 
cells whether it inhibits is unknown.
　Comparison of the filter paper disc method 
and reaction cognition by electric taste test 
showed a general correlation, but it was not 
absolute. It is thought that electric taste test 
does not quantify taste quality, but if taste cells 
are present, even if the taste quality can not 
be identified, potential develops in taste cells 
and can be recognized. From now on, it is sug-
gested that when dysgeusia test is conducted, 
in combination with the filter paper disc method 
and electrical taste test, it is possible to strongly 
doubt the injury of the patient's taste cells when 
it can not be recognized in both.
　In this study, we conducted a dysgeusia test 
only for 14 subjects who received consent in 
112 patients, but it was considered important to 
conduct the examination to 98 people who did 
not perform the dysgeusia test. Moreover, it is 
thought that it is caused by mild psychogenicity, 
stress and even diet, etc. Patients who have 
psychosomatic response, taking zinc supple-
ments, or having symptoms improved to some 
extent due to oral hygiene, etc. again have no 
medical treatment and have a prognosis al-
though it was not possible to do, it is important 
to make the patient understand the importance 
of taste examinations through a medical inter-
view, and it is also important to deal with dental 

clinics that can explain the relationship between 
dysgeusia and oral management status. 

Conclusion

　Many factors are considered as causes of dys-
geusia. However, it is important to judge the 
necessity of taste examinations from a medical 
interview, manage grasp of current symptoms of 
dysgeusia, and manage oral hygiene. 
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