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Is ginger (Zingiber officinale) mouthwash a convenient
therapeutic for denture stomatitis?
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Abstract

Introduction: Denture stomatitis is the most common type of chronic oral candidiasis. Ginger (Zingiber
officinale) is an herbal plant with profound antioxidant, antibacterial, anti-inflammatory and antifungal
effects with possible effects on Candida albicans. In this study, we aimed at comparing the efficacy of
ginger and nystatin mouthwashes on denture stomatitis.

Materials and Methods: In this randomized clinical trial, 30 patients with type Il denture stomatitis were
randomly assigned into two groups. Group 1 received ginger mouthwash (20 ml, 3 times a day for 20
days), while group 2 used nystatin mouthwash (500000 IU, 3 times a day for 20 days). The patients were
visited on days 5, 10, 15, 20. In each follow-up visit, the length and width of erythema were measured
using a digital caliper. Patients’ satisfaction with the treatment was evaluated at the end of the study.
Results: During a 20-day treatment period, both treatments significantly reduced the width and length
of the erythema (P<0.001); but the changes between groups were not significant (P=0.9 for both
measurements). Patients receiving ginger mouthwash were significantly more satisfied with the
outcome compared to those receiving nystatin mouthwash (86.7% vs. 13.3%, P<0.001).

Conclusion: Although both mouthwashes have acceptable efficacy on denture stomatitis, patients were
more satisfied with ginger use. Therefore, ginger mouthwash is recommended as an alternative to
nystatin mouthwash in treatment of denture stomatitis.
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Introduction

Denture stomatitis (DS) is a chronic
inflammation of mucous membrane supporting
the movable prostheses and is the most
common type of chronic oral candidiasis. This
inflammation is accompanied with erythema,
swelling of mucous membrane, and
occasionally with pain and burning (1-3).

Although etiology of DS is multifactorial,
poor denture hygiene, pathogenic Candida
infection, and repeated use of dentures are the
predominant etiological factors (3). The
denture produces a favorable environment for
microorganism growth and Candida albicans is

the most important organism in the
pathogenesis of DS (4-6).
Current treatment includes control of

denture plaque, some rest periods of denture
wearing in addition to the use of antimicrobial
agents (7,8). Topical antifungal drugs, such as
nystatin, amphotericin B, and miconazole as
well as systemic fluconazole are the
therapeutic choice for DS (9-13). However,
clinical relapse and recurrence after therapy
are high (11-14) and there is no uniform
treatment protocol for all patients (15,16).

Along with the high relapse and recurrence
rates, some drugs have complications that
reduce patient compliance. As for nystatin,
bitter taste, possible hypersensitivity reaction,
diarrhea, vomiting and stomach pain may
reduce its efficacy (17,18). Therefore, it is
important to find natural effective antifungal
compounds with less adverse side effects.

Ginger (Zingiber officinale) is used in
traditional medicine for the treatment of many
diseases such as inflammation, morning
sickness in pregnancy and many infectious
diseases (19-21). It is shown that ginger
extracts have profound anti-oxidant,
antibacterial, anti-inflammatory and antifungal
effects (22). Their effects on C. albicans in an in
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vitro study and their utility in dental disease
have been previously reported (23,24); but a
little is known about its role on the treatment
of DS.

In this study, we aimed to evaluate utility
and efficacy of ginger mouthwash in
comparison to nystatin mouthwash in the
treatment of DS.

Materials and methods

In this randomized double-blind clinical trial,
30 patients with DS visiting Tabriz University
Dentistry clinics in 2014 were recruited.
Patients with erythematosus DS, masticatory
muscle health (found on the clinical
examination of the masticatory muscles with
no tenderness and trismus), denture fit (no
signs of loose discoloration), ability to use
mouthwash, and with mental health were
included. Patients with history of using
antifungal drugs, antibiotics, and corticosteroid
within the previous month, allergy to ginger
and nystatin mouthwashes, immunodeficiency,
Alzheimer’s disease, chewing muscle disorder,
psychological disorders, and inability to use a
mouthwash were excluded. Those with a
ginger-rich diet, and loose and discolored
dentures were excluded as well. The Ethics
Committee of the Tabriz University of Medical
Sciences approved the study and all patients
gave informed consent. The trial was
conducted in accordance with the guidelines of
the Declaration of Helsinki.

Patients entered the study following clinical
examination, confirmation of DS by the oral
medicine specialist, and filling an informed
consent form. The information regarding the
age, gender, length of denture use, denture use
during sleep, denture cleansing method, and
also daily number of cleansing occasions was
recorded.
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Using a computer generated table of
random numbers, the subjects were randomly
assigned to receiving ginger mouthwash (group
I) or nystatin mouthwash (group I1l) each
comprising 15 patients. Two groups were
similar with regard to the grade of DS. Group |
were instructed to rinse with 20 ml of ginger
mouthwash (Rozhin Co., Tabriz, Iran), while
group Il used 500000 IU of nystatin mouthwash
(Jaber-ebne-Hayan Co., Tehran, Iran). Both
groups used mouthwash 3 times a day for a
period of 20 days. The patients were advised to
swish mouthwash for 1 minute and avoid
eating and drinking for 30 minutes afterwards.
Ginger and nystatin mouthwash bottles were in
an identical shape and the patients or the
researcher evaluating the outcome was
unaware of the drug. The length and width of
the erythema was measured during the follow-
up visits at days 0, 5, 10, 15 and 20 of the study.

Patients’ satisfaction with the treatment was
measured using a 4-point Likert scale question.
Responses ranged from 1 (poor) to 4 (very
good). Then the satisfaction scale was
dichotomized to 0=Not Satisfied (consisting of
poor and fair responses), and 1=Satisfied
(consisting of good and very good responses).

The data were presented as mean =
stan-dard deviation or percentages. All the
statistical analyses were performed using SPSS
statistical software version 15.0 (SPSS Inc.,
Chicago, IL, USA). The values were compared
between groups using the independent t-test.
Categorical data were compared using Chi-
square test, or the Fisher’s exact test. Repeated
measure of ANOVA was used to compare serial
changes in length and width of erythema
between groups. A P value <0.05 was
considered statistically significant.

Results

Table 1 shows the baseline characteristics
between two studied groups. There was no
significant difference between groups in age
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and findings related to denture use and
cleansing (P>0.05).

The changes in length and width of
erythema in different evaluation periods
between groups are demonstrated in Table 2.
Using repeated measure of ANOVA, we
observed that during a 20-day treatment
period, both treatments significantly reduced
the width and length of the erythema
(P<0.001); but the changes between groups
were not statistically significant (P=0.9 for both
measurements).

Table 3 demonstrates patients’ satisfaction
with the treatments. Most cases in the ginger
group reported good and very good
satisfaction, while most cases in the nystatin
group reported poor and fair satisfaction. Using
the satisfaction scale, we observed that
patients receiving ginger mouthwash were
significantly more satisfied with the outcome
compared to those receiving nystatin
mouthwash (86.7% vs. 13.3%, P<0.001).

Discussion

Infectious factors including Candida spp.
mainly C. albicans are among the main causes
of DS (25,26). Systemic or local administration
of antifungal drugs mainly nystatin and
fluconazole are the common treatments for DS.
However, toxicity and resistance to normally
used antifungal drugs is a complicated
challenge. Recently, application of herbal plants
for treatment of DS has gained a world-wide
popularity (27).

Ginger and its extracts are among herbal
plants used for the treatment of DS. Along with
reported antifungal and antibacterial
properties (28), an inhibitory effect of ginger
extracts on C. albicans has been reported both
in vitro and vaginal candidiasis (29,30).
Nevertheless, little is known about the efficacy
of ginger ingredients in oral cavity diseases.
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Nystatin group Ginger group P value
(n=15) (n=15)
Age (years) 62.549.1 62+11.3 0.62
Duration of denture use (years) 7.5%2.7 8.316.3 0.52
Denture use at night 4 (26.7%) 3 (20%) 0.65
Cleansing time per No cleansing 2 (13.3%) 0 NA
day Once 6 (40%) 7 (46.7%)
Twice 3 (20%) 3 (20%)
Three times 4 (26.7%) 5(33.3%)
How to cleanse Water 2 (13.3%) 2 (13.3%) NA
Water and soap 2 (13.3%) 2 (13.3%)
Water and brush 9 (60.1%) 11 (73.35)

NA: Not Applicable

Table 1: Baseline characteristics between two groups

In the present study, we assessed the
efficacy of ginger mouthwash compared to
nystatin mouthwash on DS. Our findings
revealed that the efficacy of both treatments
on improving the erythema in DS was similar in
a 20-day treatment period. In the study of AL-
Sumaidae, the antifungal properties of some
natural oils (sunflower, sesame, nigella sativa,
flax, and ginger oils) in relation to nystatin
suspension on acrylic resin denture base
materials were evaluated and the results
showed that natural oils were effective
antifungal agents (31).

It is shown that nystatin is effective in
reducing Candida oral colonization and
treatment of DS. Nystatin reduces the growth
and multiplication of fungal cells and the
adherence capacity of Candida to the epithelial
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cells and denture surfaces through altering the
membrane permeability (32,33). However,
nystatin has some disadvantages such as
unpleasant taste (34) and  possible
gastrointestinal symptoms including diarrhea
and vomiting (17,18) that may decrease the
patient’s compliance.

Similarly, recent studies have shown that
ginger has broad anti-bacterial activity in
particular the inhibitory effects against C.
albicans  (21,35,36). Moreover, it has
gastroprotective and antiemetic effects and
does not accompany with significant side
effects which are usually reported by other
antifungal agents such as nystatin (22).
Likewise, in the present study we observed that
patients were more satisfied with ginger
mouthwash  rather than the nystatin

mouthwash.
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Variable Group Day 0 Day5 Day 10 Day 15 Day 20

Length Nystatin ~ 26.28+6.24  22.63+6.88  17.53%7.50  6.34+10.18  4.02+10.60
Ginger 26.22+5.70  22.91+5.54  17.73#4.71 8.55+3.75 1.16%1.77
Width Nystatin ~ 31.06+9.01  27.22+6.82  21.92+7.21  7.60+11.32  4.49+11.56

Ginger 32.20+4.37  28.81+4.35  20.3245.10  10.49%3.79 1.28+2.02

Table 2: Length and width of erythema in different evaluation periods between groups

Satisfaction

Poor Fair Good Very good
Ginger group 0 2(13.3%) 3 (20%) 10 (66.7%)
Nystatin group 6 (40%) 7 (46.7%) 2 (13.3%) 0

Table 3: Patients’ satisfaction with both treatments

In conclusion, it seems that both ginger and Acknowledgments
nystatin mouthwashes have acceptable and
similar efficacy on treatment of DS, but patients
are more satisfied with ginger mouthwash
rather than the nystatin mouthwash due to
fewer side effects. Therefore, ginger
mouthwash is recommended as an alternative
to nystatin mouthwash in treatment of DS.
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