
Page 1/12

Comparison of tongue coating removal methods: A
preliminary study with a systematic review
Madoka Funahara  (  macloca02@gmail.com )

Kyusyu Dental University https://orcid.org/0000-0002-1188-7570
Akari Nakamura 

Kyushu Shika Daigaku
Soh Inho 

Kyushu Shika Daigaku
Hiromi Honda 

Kyushu Shika Daigaku
Yuka Kojima 

Kansai Ika Daigaku Fuzoku Byoin
Sakiko Soutome 

Nagasaki Daigaku
Masahiro Umeda 

Nagasaki Daigaku
Hisako Hikiji 

Kyushu Shika Daigaku

Research article

Keywords: Tongue coating, Tongue brushing, Povidone iodine, Hydrogen peroxide, Number of bacteria

Posted Date: April 17th, 2020

DOI: https://doi.org/10.21203/rs.3.rs-21594/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-21594/v1
mailto:macloca02@gmail.com
https://orcid.org/0000-0002-1188-7570
https://doi.org/10.21203/rs.3.rs-21594/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/12

Abstract

Background
It is known that tongue coating is one of the main causes of halitosis, as well as various diseases such
as aspiration pneumonia. However, no method for removing tongue coating has been established.

Materials and methods
We �rst performed a systematic review of 32 papers that compared the effects of multiple tongue coating
removal methods. Next, we conducted a preliminary, randomized controlled trial on the effect of three
disinfectants on tongue cleaning. Thirty-two patients were randomly assigned to the following four
groups; 1) benzethonium chloride group (BC group), 2) povidone iodine group (PI group), 3) hydrogen
peroxide group (HP group), and 4) tap water group (TW group). Tongue cleaning was performed using a
toothbrush with the 4 test drugs, and the number of bacteria on the dorsum of the tongue before and
after tongue cleaning was measured using the Rapid Oral Bacteria Quanti�cation System.

Results
The systematic review suggested that, 1) mechanical tongue cleaning reduced the tongue coating, 2)
some antibacterial mouthwashes reduced the tongue coating, and 3) some diets, chewing gums and
tablets also reduced the tongue coating. The randomized controlled trial showed that the number of
bacteria decreased signi�cantly when tongue brushing was done using povidone iodine and hydrogen
peroxide solution, while, 0.2% benzethonium chloride and tap water did not decrease the bacterial count.

Conclusions
Tongue brushing with povidone iodine or hydrogen peroxide is the most effective method of reducing the
bacterial count of tongue coating.

Trial Registration
The study was registered in the University Hospitals Medical Information Network Clinical Trials Registry
(UMIN-CTR), UMIN000038544 on November 11, 2019: https://upload.umin.ac.jp/cgi-open-
bin/ctr/ctr_view.cgi?recptno=R000043924.
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Tongue coating is a white, yellowish-brown, or black moss-like deposit on the dorsum of the tongue,
caused by increased keratinization of the cells on the tongue surface and elongation of the lingual
papillae, as well as bacteria, exfoliated epithelium, and food residues. It is affected by the functional state
and amount of secretion of the salivary glands, state of the secretion �uid, resident bacteria in the oral
cavity, physical condition, etc. An abnormal quantity and quality of the tongue coating may be due to dry
mouth, decreased immunity, oral respiration, poor oral hygiene, smoking, aging, stress, systemic diseases,
and side effects of drugs. It has also been suggested that tongue coating is a major cause of halitosis
and that bacteria on the tongue surface may be mediated by saliva to supply bacteria to plaque and
periodontal pockets [1, 2].

Some investigators stated that tongue coating is one of the defense reactions and therefore should not
be removed, while others advocated that tongue coating should be removed because it increases the
number of bacteria in saliva and is signi�cantly related to the development of pneumonia [3, 4]. However,
there is currently no established method for removing tongue coating.

In this study, we �rst conducted a systematic review of literature on effective tongue coating removal
methods. Next, we compared the effects of using three distinct disinfectants (hydrogen peroxide,
povidone iodine, and benzethonium chloride) for tongue cleaning on the bacterial count reduction of
tongue coating.

Methods
1. A systematic review

We searched articles with the keywords “tongue coating” in the PubMed electronic database published
before January 31, 2020. There was a total of 436 papers, out of which 60 non-English papers were
excluded. Of the remaining 376 papers, 45 compared the effects of several tongue coating removal
methods. Except for studies on halitosis and other outcomes, 32 papers that performed multiple removal
methods and conducted macroscopic or bacteriological observations of tongue coating were included in
this review [5–36].

2. Evaluation of tongue coating removal methods

Participants
The subjects consisted of 32 adult patients who visited the Department of Oral Health, Kyushu Dental
University Hospital for the treatment of dental caries, periodontal disease, or for regular maintenance,
from April to September 2019. All the patients were able to gargle and protrude the tongue. Patients with
a history of hypersensitivity to the following test drugs were excluded from the study. Patients were
enrolled in this study after written informed consent was obtained.

Allocation
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Participants were randomly assigned to the following four groups using a computer software; 1)
benzethonium chloride group (BC group), 2) povidone iodine group (PI group), 3) hydrogen peroxide
group (HP group), and 4) tap water group (TW group).

Treatment
A toothbrush was moistened with a test drug and rubbed from the back to the front of the dorsum of the
tongue for 10 seconds. After rubbing the tongue, gargling was performed with 20 ml of tap water for 5
seconds; this was repeated three times. The test drug was 0.2% benzethonium chloride (Neostelin® Green
0.2% mouthwash solution, Nihon Shika Yakuhin Co., Ltd., Yamaguchi, Japan) in the BC group, 7%
povidone iodine (ISODINE® gargle solution 7%, SHIONOGI & CO., LTD., Osaka, Japan) in the PI group, 3%
hydrogen peroxide solution (Oxydol, Showa Seiyaku Co., Ltd., Osaka, Japan) in the HP group, and tap
water in the TW group. The head of the toothbrush used for cleaning the tongue was 20 mm × 9 mm in
size, with normal bristle hardness, �at type, and straight grip.

Data collection
The following data were collected to describe the patient characteristics: Age, sex, body mass index
(BMI), number of remaining teeth, mouth breathing, diabetes, smoking and drinking habit within the last
one year, O'Leary Plaque Control Record (PCR), taste of test drug, and oral wetness. Taste of the test drug
was categorized into three levels: no problem, slightly bad, and bad, according to interviews with patients.
Oral wetness was measured three times at the surface of the buccal mucosa using the oral hydrometer
(Moisture Checker Mucus®, Life Co., Ltd., Saitama, Japan) and the median value was adopted.

Endpoint
The endpoint was the bacterial count on the dorsum of the tongue before and after tongue cleaning in the
four groups. The number of bacteria on the tongue was measured using the Rapid Oral Bacteria
Quanti�cation System (Panasonic Healthcare Co. Ltd., Osaka, Japan), which is based on
dielectrophoresis and impedance measurements [37, 38]. To collect a sample on the tongue, a sterile
cotton swab was set on the attached constant-pressure sample collection device and pressed in parallel
against the back of the tongue, and the center of the dorsum of the tongue was rubbed back and forth for
approximately 2 cm.

Statistical analysis
Statistical analyses were performed using SPSS software version 24.0 (Japan IBM Co., Ltd., Tokyo,
Japan). Differences of patient characteristics between each group were analyzed using the Kruskal-
Wallis test. Differences in bacterial counts in each group were analyzed using the Wilcoxon signed-rank
test.

Ethics
Ethical approval for this study was obtained from the Medical Ethics Committee of Kyushu Dental
University, Fukuoka, Japan (No. 18-68). The study was registered in the University Hospitals Medical
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Information Network Clinical Trials Registry (UMIN-CTR), UMIN000038544 on November 11, 2019:
https://upload.umin.ac.jp/cgi-open-bin/ctr/ctr_view.cgi?recptno=R000043924.

Results
1. The systematic review

Tongue coating removal methods in the 32 reviewed studies were divided into four categories: 1)
mechanical method, 2) gargle, 3) drug or food, 4) their combination or others (Table 1). Most
investigators reported that mechanical cleaning of the dorsum of the tongue using a tooth brush or
plastic tongue scraper reduced the tongue coating score.

The effect of various gargles on the removal of tongue coating was examined, such as mouthwash
containing chlorine dioxide, chlorhexidine, chlorhexidine-alcohol, sodium �uoride, cetylpiridinium chloride,
benzethonium chloride, zinc-lactate, ingredients associated with oxygenation, and amine �uoride.
Gargling had a certain effect in reducing halitosis, but in most reports, each mouthwash had little effects
on reducing tongue coating and the bacterial count on the tongue.

Various foods and medicines were also examined for tongue coating removal effects, such as
daiokanzoto sherbets, hangeshashinto sherbets, French pine bark extract chewing gum, ayurveda tablets,
lactferrin and lactoperoxidase tablets, high-�ber diet, tulsi leaf, mint leaf, curry leaf, cysteine protease
containing tablets, eucalyptus-extract chewing gum, and Chinese herbal decoctions. Most of them were
effective in reducing halitosis, but were reported to have little effect on reducing tongue coating or
bacterial count on the tongue. On the other hand, there have been no studies on the effect of mechanical
tongue cleaning using antiseptic drugs.

2. Evaluation of tongue coating removal methods

Patient characteristics are shown in Table 2. Five patients were men and 27 were women, with an average
age of 70.9 ± 11.2 years old. There were no signi�cant differences between the background factors of the
four groups.

The Log average number of bacteria on the tongue before tongue cleaning was 6.79 ± 0.51 CFU/mL, and
there was no signi�cant difference between the four groups. Bacterial count after tongue cleaning in the
BC and TW groups did not signi�cantly differ compared to that before tongue cleaning, while in the PI
and HP groups, the number of bacteria on the tongue after cleaning was signi�cantly lower than that
before tongue cleaning (Fig. 1).

In almost all patients, the taste of the test drug was acceptable. Only one patient in PI group answered
“slightly bad”, and one case in BC group answered “bad” (Table 3).

Discussion
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There are more than 500 microorganisms in the oral cavity [39, 40]. Streptococcus mutans is one of the
causative bacteria of dental caries, while Porphyromonas gingivalis is considered to be the most toxic for
periodontal disease. These bacteria not only cause dental diseases, but S. mutans causes infectious
endocarditis, valvular heart disease and cerebral hemorrhage, and P. gingivalis causes atherosclerosis,
diabetes, rheumatism, etc. Further, representative diseases affected by oral bacteria include aspiration
pneumonia. The main causative bacteria of aspiration pneumonia are resident bacteria in the oral cavity,
and oral streptococci and anaerobic bacteria such as Peptstreptococcus, Prevotella, and Fusobacterium
are known as bacteria classi�ed at high frequency. These bacteria are also present on tongue coating,
and thus, some authors stated that cleaning tongue coating might reduce the risk of aspiration
pneumonia [3, 4].

Various methods for tongue cleaning have been reported, including mechanical cleaning using a tongue
scraper or toothbrush, and the application of some mouthwashes, diets, chewing gums, and tablets. The
results of the previous studies are summarized as follows: 1) mechanical tongue cleaning reduced
tongue coating, 2) some antibacterial mouthwashes reduced tongue coating, and 3) some diet, chewing
gum and tablets also reduced tongue coating. However, many of the reported diets, gums and tablets are
not commercially available in Japan. The most effective method for removing tongue coating is
considered to be the combination of mechanical cleaning and disinfectant, therefore, we decided to
conduct this preliminary study.

Disinfectants approved for use on the oral mucosa in Japan include 10% povidone iodine, 0.2%
benzethonium chloride, and 3% hydrogen peroxide solution. However, 0.12% chlorhexidine, which is
commonly used overseas to prevent VAP in intubated patients is contraindicated for mucosal use,
because anaphylaxis was reported in Japan. Therefore, in this study, we selected povidone iodine,
benzethonium chloride, and hydrogen peroxide solution, and water as a control, and compared their
effect in reducing tongue coating bacteria when brushing the tongue with a toothbrush. Our results
showed that the bacterial count was signi�cantly decreased when brushing with povidone iodine and
hydrogen peroxide solution, while 0.2% benzethonium chloride and tap water did not decrease the
bacterial count. It is necessary to further study the concentration and action time of benzethonium
chloride.

Povidone iodine has strong ionicity and adheres well to mucous membranes, therefore, it was considered
to have a strong disinfecting effect on oral bacteria. Although there are some disadvantages such as
iodine allergy, the possibility of coloring the teeth with long-term use, and the unsatisfactory taste, the use
of povidone iodine for removing tongue coating was still recommended. Next, the hydrogen peroxide
solution through catalase decomposes tissues, bacteria, blood, pus, etc., generates oxygen, and exhibits a
bactericidal action. It was considered that the bacterial count on the tongue was decreased by the
foaming reaction at the time of the decomposition, because the deposit on the tongue was physically
removed and mechanically washed, and in addition, a bactericidal action was performed. The taste was
also acceptable as compared to iodine, and it was considered as a recommended disinfectant for
removing tongue coating.
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This study had some limitations. First, this is a preliminary study using a small sample size, and it is
therefore di�cult to generalize the results. Next, because these methods were intended for patients with
dental disease but without a systemic disease, it is unknown whether it can be applied for the removal of
pathological tongue coating. In the future, it will be necessary to conduct an intervention study using a
larger sample size, to evaluate the effects of removing tongue coating in patients with diseases such as
aspiration pneumonia.

Conclusion
The randomized controlled trial showed that the number of bacteria decreased signi�cantly when tongue
brushing was done using povidone iodine and hydrogen peroxide solution, while, tongue brushing with
0.2% benzethonium chloride and tap water did not decrease the bacterial count.

List Of Abbreviations
BC Benzethonium chloride

PI Povidone iodine

HP Hydrogen peroxide

TW Tap water

BMI Body mass index

PCR O'Leary Plaque Control Record
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Figure 1

Number of bacteria on the tongue
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