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Abstract

Background: Dental plaques as adhesive microbial aggregates on tooth surfaces are consid-
ered the first stage of tooth decay as well as gingivitis. Accordingly, the effect of different an-
timicrobial mouthwashes on removing dental plaques and preventing their formation has been
evaluated in various studies. This study aimed to evaluate the efficacy of herbal mouthwashes
containing hydro-alcoholic extract of Zataria multiflora (ZM), Frankincense (FR), and a combi-
nation of both (ZM+FR) and compare it with chlorhexidine (CHX) mouthwash in subjects with
gingivitis. Materials and Methods: In this randomized, controlled, clinical trial a total of 140
patients with gingivitis were divided into four groups including CHX (control group), ZM, FR,
and ZM+FR groups. Plaque index (PI), gingival index (GI), and gingival bleeding index (GBI)
were measured in days 1, 14, and 21. Results: All three herbal types of mouthwash significantly
improved plaque, gingivitis, and gingival bleeding throughout days 14 to 21 (P<0.001). There
was no difference between herbal mouthwash with CHX groups. CHX mouthwash showed the
most side effects (54.3%), while ZM mouthwash showed the least side effects and the highest
consumer satisfaction (5.7% and 94%, respectively). Conclusion: All of the herbal mouth-
washes can be good candidates for controlling gingivitis. Comparing with CHX mouthwash,
herbal mouthwashes have lower side effects and negligible alcohol content. Among the herbal
mouthwashes, ZM outperforms FR and FR+ZM due to its lower side effects and higher levels
of patients’ satisfaction. [GMJ.2019;8:e1366] DOI:10.31661/gm;j.v8i0.1366
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Introduction

ingivitis is a mild and reversible inflam-

mation of the gingival tissue that mani-
fests with symptoms such as erythema, ede-
ma, and spontaneous or provoked bleeding
[1]. Gingivitis, if left untreated, can progress
to periodontitis that is known as one of the
main causes of tooth loss [1-4]. It is one of the
most prevalent diseases of humankind, espe-
cially in developing countries [1, 3]. Mechan-
ical plaque removal is the most effective way
to prevent and treat periodontal plaque-related
diseases [5]. However, antiseptic mouthwash-
es have been suggested to overcome its limi-
tations in accessing hard-to-reach spaces and
enhance plaque removal process [6]. Chlor-
hexidine (CHX ) is an effective and low-cost
mouthwash with a broad antimicrobial activi-
ty that has been used routinely in recent thirty
years and is considered to be a gold standard
mouthwash [7]. The tendency to attach bac-
terial cell wall and negatively charged tooth
surfaces is a prominent characteristic of CHX
that enables it to be retained in the oral cavi-
ty for 8-12 hours. This property also prevents
its absorption from the digestive system and
limits its systemic side effects [8, 9]. Despite
the above advantages, CHX side effects such
as tooth staining, supra-gingival calculus for-
mation, and unpleasant taste in mouth are con-
sidered to be obstacles to its acceptance and
routine use by the patients [10]. To find an op-
timal mouthwash, complementary medicine
sources have suggested interesting alternatives
that mainly concentrate on herbal medicine.
The Iranian traditional medicine practitioners
recognized the importance of oral health, such
that in traditional medicine sources, separate
chapters have been devoted to oral and den-
tal diseases [11]. In traditional Iranian phar-
macopeia called “Qarabadine,” more than 50
medicinal plants in forms of gargle, mouth-
wash, powder, and oral douches have been
recommended to treat oral and dental prob-
lems [12, 13]. In these formulations, plants
such as Salvadora persica, Aloe vera, Acacia
arabica, Bunium persicum, Rosa damascena,
and Rhus coriaria were used either alone or
in combination with other materials [2].Za-
taria multiflora Boiss (ZM) belongs to the
Lamiaceae family and is native to central and
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southwest Asia. It is used widely in alternative
medicine in various pharmaceutical forms in-
cluding syrup, tablet, oral drop, soft capsule,
and vaginal cream. ZM has been widely stud-
ied, and its antiseptic, antifungal, antioxidant,
spasmolytic, anti-nociceptive, and antimicro-
bial properties have been reported. Antimi-
crobial properties of ZM have been the most
researched aspect of the plant [14]. ZM has
many similarities to Thymus vulgaris in terms
of phytochemistry and pharmacological prop-
erties [15]. It possesses several systemic and
topical indications having been mentioned in
complementary herbal medicines, and many
of them have been confirmed in recent re-
searches [16-18]. In the section devoted to
oral and dental problems in the complemen-
tary medicine, ZM has been recommended to
be used in forms of powder and mouthwash
to eliminate oral infections and halitosis and
relieve dental pain and gingival wounds [12].
Frankincense (FR) is a fragrant gum resin de-
rived from Boswellia tree belonging to the
Burseraceae family [19]. Despite being not
native to Iran, this plant is known to tradition-
al medicine therapists. It has also been used in
forms of mouthwash and powder for prevent-
ing gingival bleeding and halitosis and healing
gingival wounds [12]. Many researchers have
identified and studied the active ingredients
of the mentioned mouthwashes and suggested
their applications in oral and dental diseases
as well as central nervous system diseases [20,
21]. This study aimed to evaluate the clinical
efficacy of ZM, FR, and ZM+FR mouthwash-
es and compare it with CHX mouthwash for
improving gingival health considering related
indices and patient’s satisfaction.

Materials and Methods

Patients

This study was a double-blind, randomized,
clinical trial that conducted on 140 eligible
volunteers referring to the Department of Per-
iodontics, Faculty of Dentistry, Urmia. The
sampling was started after obtaining permis-
sion from the Research Ethics Committee of
Tabriz University of Medical Sciences (ethi-
cal code: REC.1396.161) and registered in the
study in Iranian Registry Clinical Trials (RCT
code: IRCT2017072435263N1). Flowchart of

GMJ.2019;8:¢1366
WWW.gmj.ir



Frankincense and Zataria Multiflora for Controlling Gingivitis

the present study is shown in Figure-1. The
inclusion criteria were the plaque index (PI)
higher than 1.9, gingival index (GI) higher
than 1, no consumption of any drugs (i.e., anti-
biotics and steroidal anti-inflammatory drugs)
one month before and/or during the study,
literacy, and access to phone, and at least 17
years old and having at least 20 teeth. The ex-
clusion criteria were metabolic diseases (e.g.,
diabetes mellitus), use of medicines that cause
gingival hyperplasia (e.g., cyclosporine, phe-
nytoin, and calcium channel blockers), smok-
ing, use of any mouthwash since four weeks
before the study, sensitivity to plant materials,
pregnancy and breastfeeding, undergoing den-
tal procedures outside the scope of the study,
and being under orthodontic treatments.

Sample Size Calculation

The sample size was calculated using the R
software ver. 3.0.2. According to the previous
studies [22, 23] and power of 80%, and also
considering four experimental groups, 35 par-
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ticipants were needed for each group. Also, the
probable dropout rate was considered 10%.

Plants Collection and Preparation of Mouth-
washes

Dried aerial parts of ZM Boiss and oleo-gum-
resin of FR were provided from a medici-
nal plants market (Barg-e-Sabz Herbal Drug
Store, Iran) and authenticated by a botanist.
The hydro-alcoholic extracts of aerial parts
of ZM and oleo-gum-resin of FR were pre-
pared by maceration using ethanol and wa-
ter (70/30). Rotary evaporator at 45°c was
used for drying hydro-alcoholic extracts. The
amount of extracts was 35% and 48% for ZM
and FR, respectively. The obtained extracts
were standardized according to pharmaco-
peia monographs. Thymol was determined as
the main active constituent of ZM using Gas
Chromatography-Mass Spectrometry (GC-
MS), and 11-keto-B-boswellic acid was deter-
mined as the active constituent of FR extract
using High-Performance Liquid Chromatog
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Figure 1. CONSORT flowchart of study.
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raphy (HPLC). The prepared herbal mouth-
washes and CHX (Behsa Co, Iran) were filled
in similar dark containers with well-fit cap, in
such a way that it was not possible to detect
the type of mouthwash from its appearance.
Oral and written hygiene instructions includ-
ing how to use a toothbrush, dental floss, and
mouthwash were given to the volunteers.
They also received a package containing one
mouthwash and medium toothbrush (Signal,
Unilever France HPC Industries, France), a
dental floss (Mina waxed dental floss, Mina
Co., Iran), and a 10cc cup. They were asked to
brush their teeth at least three times a day, use
dental floss, rinse 10cc of mouthwash for 1
minute twice a day (after breakfast and before
going to bed), and avoid eating or drinking
until one hour later. To evaluate consumption,
patients were asked to bring mouthwash bot-
tle at their next visit. Professional prophylaxis
was performed on all groups’ participants at
day 0.

Randomization, Blinding, and Allocation
Mouthwashes were labeled with A, B, C, and
D (A: CHX, B: FR, C: ZM, and D: ZM+FR).
Researcher, examiner, patient, and statistician
were not aware of the contents of the bottles.
The pharmacist was the only person being
aware of the contents of the bottles. Patient’s
assignment to study groups was done using
the random numbers table (Permuted Block
Randomization). In total, 140 patients were
divided into four groups of 35 members. The
control group received CHX 0.2% mouthwash
while the other three groups received one of
the herbal mouthwashes, i.e., ZM extract, FR
extract, and a combination of both (ZM+FR).
After obtaining informed consent, the profile
of the patients was recorded.

Outcomes Measurement

According to the experimental model of gin-
givitis and its treatment described by Leo et
al. [24, 25], the study period was determined
21 days, and measurement was carried out
three times on days 1, 14, and 21 from the
beginning of the study. Variables were PI,
GI, and gingival bleeding index (GBI) [26,
27]. The quantitative and qualitative details
of the indexes have been described in Ta-
ble-1. Patients’ satisfaction was determined
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with the numerical scale ranging from 0-2 (0:
strongly dissatisfied, 1: not adequately satis-
fied, and 2: strongly satisfied). At first visit,
patients were asked to brush and use dental
floss in the correct way, and then the study in-
dices were examined and recorded. A single
calibrated examiner did all the examinations.
The calibration was performed on 15 subjects
possessing all of the inclusion criteria. Exam-
inations were repeated at different intervals,
and the results were analyzed using the kap-
pa statistic (k). The efficient intra-examiner
reliability was 0.74, 0.83, and 0.82 for PI,
GI, and GBI, respectively, indicating a good
agreement in the examination. The allocated
mouthwash letter, visiting timetable, and di-
rections for using mouthwash were written on
the mouthwash bottles label. Every week with
a telephone call, patients were reminded about
using mouthwash and the next visit time. At
every visit, patients were asked about mouth-
wash usage. If mouthwash failed to be used
for two days or more, the patient was excluded
from the study (Figure-1).

Statistical Analysis

Data were analyzed using SPSS software (ver-
sion 16, Chicago, SPSS Inc., United States)
Qualitative data analysis was conducted us-
ing the nonparametric Wilcoxon signed-rank
test, and quantitative data analysis was done
with ANOVA and paired t-test. The mean
and standard deviation were measured for the
quantitative variable, and the percentage fre-
quency was measured for the qualitative var-
iables. The P-value<0.05 was considered the
significance level.

Results

In total, 140 patients with a mean age of 28.9
years (min: 17, max: 49) participated in this
study. Most of the participants were female
(F: 104, M: 36). Participants were allocated to
four groups. The results of three visits on days
1, 14, and 21 were recorded and compared.

PI

All the studied groups showed a significant
decrease in PI on days 14 and 21 (P<0.001),
as demonstrated in Table-2. Comparison be-
tween the studied groups showed no signifi-
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Table 1. The Qualitative and Quantitative Details of PI, Gl, and GBI

Details

Index —
Qualitative

Quantitative

Patients are asked to hold a plaque

P disclosing tablet in the mouth.

GI

Walking stroke is performed by moving

the dental probe on gingival tissue,
and after 30 seconds we will observe
bleeding.

GBI

In this method, the surface of each tooth is divided
into six parts, and then the PI is calculated by
dividing the number of colored surfaces by the
total number of available surfaces.

Healthy gums=0
Mild inflammation (brief change of color, brief
edema, and absence of bleeding on probing)=1
Moderate inflammation (redness, edema, gum
reflex, and bleeding on probing)=2
Severe inflammation (redness, edema, ulcer, and
spontaneous bleeding)=3

No-bleeding (the healthy appearance of gum and
pulp)=0
Mild bleeding (change in color and edema)=1
Severe bleeding (frequent edema, change in the
color, scar, and spontaneous bleeding)=3

PI: plaque index, Gl: gingival index, GBI: gingival bleeding index

cant difference in PI reduction either between
the control group and herbal mouthwashes or
among the herbal mouthwashes under scruti-
ny on days 14 and 21 (Table-2).

GI

All four types of mouthwashes were signifi-
cantly effective in reducing GI on days 14 and
21 (P<0.001). In Table-2, the potency of dif-
ferent mouthwashes in reducing gingival in-
flammation has been compared. The potency
of ZM mouthwash in the reduction of the mild
inflammation of gingival tissue was the most
even more than that of CHX mouthwash. The
GI in the ZM group reduced 42.9% and 80%
after 14 and 21 days, respectively.

GBI

Study of gingival GBI data in the studied
groups showed that the efficacy of all mouth-
washes to decrease the GBI during days 14 to
21 was significant (P<0.001, Table-2).

Adverse Effects
Comparison of probable side effects of herbal
and CHX mouthwashes showed that 54.3% of

the patients received CHX experienced vari-
ous side effects, such as burning sensation,
mucositis, and bitter taste. Among the herbal
mouthwashes, ZM had the least side effects
(5.7%) followed by FR and ZM+FR mouth-
washes with 13.4% and 14.3%, respectively.
The most reported side effect for FR and
ZM+FR mouthwashes was an unpleasant taste
that was absent in ZM mouthwash.

Patients Satisfaction

To determine the patients’ satisfaction with
mouthwashes, the numerical scale was used.
The most satisfaction was for ZM mouthwash
(94%) followed by FR, ZM+FR, and CHX
mouthwashes with 78%, 72%, and 52%, re-
spectively (Table-3).

Discussion

This study showed significant improvement
of gingivitis after using ZM, FR, and ZM+-
FR mouthwashes as well as CHX mouthwash.
These effects can be due to their antimicrobi-
al and anti-inflammatory properties. To date,
various studies have been conducted on the
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Table2. Comparison of the Outcomes of the PI, Gl, and GBI between Studied Groups

Variables CHX FR M FR+ZM P-value
(n=31) (n=32) (n=33) (n=32)
day 1  82.54+3.134  82.79+3378  87.71£2.172  92.1342.601 -
Pi’s']';;z“ day 14 52.8043.164  54.7642.910  57.5442.792  63.5842.571  <0.001
day21 353742771 37.43£3204  33.65£2.399  92.13£3274  <0.001
1 1
25(80.65) 24(75)! 28(84.84)! 2475)
day 1 5(16.12) 825y 515,15y 7(21.87) .
1(3.22)° ' 1(3.13)°
. 1445160 18(5625)" gy oo 16(50)°
GI, n(%) day 14 16(51.61)" 13(40.62)! 15(45'45)1 14(43.75)" <0.001
1(3.23)° 1(3.13)° ' 2(6.25)
24(77.41)°  28(87.5)° 30(90.90°  26(81.25)°
day2l 50 59y 4(12.5)’ 3(9.1)! 6(18.75)’ <0.001
1 1
26380 sy 30(90.9) 26(81.25)
day 1 4(12.90) 6(18.75) 39.007 5(15.63) .
1(3.23)° ' ' 1(3.12)°
0
1651620 19(5938) g0 ooy 1223223
GBI n(%)** day 14  14(45.16) 12(37.5)! e o <0.001
1322y 1G.12y 14(42.42) 1(3.12)
: ' 1(3.12)°
25(80.650  28(87.5)° . 27(84.38)"
day2l 51935y 4(12.5)' 33(100) 5(15.62)! <0.001

PI: Plaque index; GI: Gingival index; GBI: Gingival bleeding index; CHX: Chlorhexidine; FR: Frankincense; ZM:
Zataria multifiora; *Scale number of GI (healthy gum=0, mild inflammation=1, moderate inflammation=2, severe in-
flammations=3); **Scale number of gingival bleeding index (no-bleeding=0, mild bleeding=1, moderate bleeding=2,
severe bleeding=3).

Table3. Patient’s Satisfaction of Studied Groups

Satsactonlevel | CPNG=3) PR ZM@ey)  ZNER @5
Satisfied 16 (51.6) 26 (81.25) 30 (90.91) 22 (68.75)
Relatively satisfied 11 (35.49) 5(15.63) 3 (9.09) 8 (25)
Strongly dissatisfied 4(12.9) 1(3.12) 0(0) 2 (6.25)

CHX: Chlorhexidine; FR: Frankincense; ZM: Zataria multiflora

anti-inflammatory and antimicrobial effects of
ZM. Shahin et al. showed that ZM mouthwash
was more effective than Myrtus communis in
decreasing the recovery time and the average
time of removing aphthous stomatitis [28]. In
a similar study, ZM mouthwash, which was

used twice a day for four weeks was consider-
ably more effective than placebo in removing
[29]. In another study, the antimicrobial ef-
fects of ZM extract on reduction of the count
numbers of Streptococcus mutans, Enterococ-
cus faecalis, and Candida albicans colonies
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were shown [27]. ZM essential oil consists of
two phenolic and non-phenolic components
[14]. Thymol and Carvacrol as the main anti-
microbial ingredients are present in a phenolic
component with various ratios, and p-cymene
is the main ingredient of the non-phenolic
component [18]. It has been demonstrated that
the antimicrobial effect of ZM extract is due
to flavonoids, more polar thermolabile, ther-
mo-stable phenols, and also rosmarinic acid
[30]. It has been shown that polar section of
ZM extract has the same antimicrobial effects
as its essential oil on growth inhibition of S.
aureus, S. marcescens, S. flexneri, Bacillus
subtilis, E. faecalis, E. coli and Klebsiella
pneumoniae [30]. Although not statistically
significant, ZM showed higher anti-inflamma-
tory properties compared to all other mouth-
washes group. Thymol is likely to be respon-
sible for this effect because it has been shown
that it can inhibit the release of elastase as an
inflammation cause for neutrophils stimulat-
ed by chemotactic peptides. It is believed that
calcium channels occupation and inactivation
by strongly hydrophobic terpenoid phenols
such as Thymol and Carvacrol found in ZM
essential oil is responsible for changing cal-
cium level in intracellular fluid and reducing
elastase, leading to ZM anti-inflammatory ef-
fects [31]. FR oleo-gum-resin is a product of
Boswellia Serrata Roxb [32]. It is also known
as Indian frankincense or Indian olibanum
and is abundantly found in northern and cen-
tral parts of Indian under the name of Shallaki
[32]. FR is composed of resin, polysaccha-
rides, and essential oil with different content
ratios depending on the harvest time and ge-
ographic location of the plant [33]. The resin
portion consists of monoterpenes (alpha-thu-
jone), diterpenes, triterpenes, pentacyclic tri-
terpene acids, and tetracyclic triterpene acids.
Boswellic acids are among the main compo-
nents of resin section [20]. Antibacterial and
antifungal effects of oleo-gum-resin of FR has
been proven [34]. Among different boswellic
acids found in the resin section, 3-O-Acetyl-
11-Keto-B-Boswellic Acid (AKBA) is main-
ly responsible for anti-inflammatory effects
by inhibiting 5-lipoxygenase enzyme [32].
AKBA is also the main inhibitor of gram-pos-
itive bacteria [35]. The results of antimicrobial
studies on oral pathogens showed that AKBA
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is the most effective ingredient against S. mu-
tans and E. faecalis [36]. FR has been used
in the management of inflammatory bowel
diseases and rheumatoid arthritis; thus, it is a
good candidate for controlling oral inflamma-
tory condition [37]. Nevertheless, to the best
of our knowledge, no clinical study has ever
evaluated the efficacy and side effects of oral
products of FR. More notably, FR has also
astringent properties that may be responsible
for its anti-inflammatory effects [38]. As al-
cohol content of mouthwashes is considered
a drawback, many new types of mouthwash
have been widely produced using alcohol-free
formulations. Ethanol is mainly used as a
co-solvent in herbal mouthwashes such as Lis-
terine [39]. Despite many pieces of evidence
on the efficacy of mouthwashes in inhibiting
oral bacteria, there have been serious concerns
about their alcohol content [39]. Most con-
cerns are associated with the direct effects of
alcohol on the upper digestive tract. Alcohol
is responsible for upper gastrointestinal tract
damage and increased cellular proliferation
causing leukoplakia and dysplasia and/or can-
cer [40-42, 3]. Moreover, ethanol metabolic
conversion both by body’s cell and by oral mi-
croflora can result in acetaldehyde concentra-
tion [43, 44, 3]. Alcohol can also be the source
of severe allergic reactions [45, 46]. This clin-
ical study had some limitations mentioned in
the following. Firstly, the follow-up period of
the study was relatively short, because more
time seems to be required to find out the side
effects of herbal mouthwashes including dis-
coloration of the teeth. Secondly, although the
study protocol was explained to the patients
at the beginning of the study, and they were
given oral and written explanations about the
proper way of brushing, flossing, and using
mouthwash, and they were asked to return the
mouthwash container on days 14 and 21, we
were not completely sure about the precision
of consumption by the patients. Thirdly, it
seems that more accurate results will be ob-
tained if microbial culture is contemporary
performed with a clinical study. The results of
this study are economically valuable. Accord-
ing to the results, there is no requirement for
simultaneous use of both extracts to achieve
acceptable results, and ZM extracts are pref-
erable with regard to their low percentage of

GMJ.2019;8:¢1366
WWW.gmj.ir



Khoshbakht Z, et al.

side effects and high patients’ satisfaction.
Conclusion

The products used in this study are deemed to
be superior to traditional mouthwashes con-
taining CHX due to their negligible alcohol
content. Our results showed no significant dif-
ference between ZM, FR, and ZM+FR. It can
be rationally concluded that all three types of
mouthwashes are suitable for gingivitis treat-
ment; however, ZM mouthwash is a better
choice as it had greater patient acceptance and
lower complications such as tooth staining
and bitter taste.

Frankincense and Zataria Multiflora for Controlling Gingivitis
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