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Background: Streptococcus Mutansis the first bacterial pathogen seen in early childhood caries
(ECC). The use of plant-derived compounds have been used increasing by anti-microbial agents.
The purpose of this study was todetermine the antibacterial effect of Chamomile extracts on salivary
S.Mutansin children.

Methods: In this clinical trial, 50 children aged 9-12 years old were randomly assigned to two
groups of 25 (one group has 25males and the other group has 25 females). Each of the groups
received extracts of Chamomile. Saliva samples were collected before intervention and transferred
to the laboratory for counting of S.Mutans. Data were analysed by Statistical package for Social
Sciences (SPSS) 20.0software using paired-sample t-test.

Results: The results demonstrated that, Chamomile significantly reduced the S. Mutanslevel at 30
minutes after administration compared to baseline, although its count was still lower than the
baseline.

Conclusions: The extracts of Chamomile significantly decreased salivary S. Mutans count.

Copyright © Mohammad Ziad Sultan ef al, 2022, this is an open-access article distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution and reproduction in any medium, provided the

original work is properly cited.

INTRODUCTION

The effect of plants on human health has been documented for
thousands of years (1,3). Herbs have been integral to both
traditional and non-traditional forms of medicine dating back at
least 5000 years (2,4). The enduring popularity of herbal
medicines may be explained by the tendency of herbs to work
slowly, usually with minimal toxic side effects(6). One of the
most common herbs used for medicinal purposes is
Chamomile, whose standardized tea and herbal extracts are
prepared from dried flowers of the Matricariaspecies.(7)

Chamomile (Matricaria chamomilla)

Chamomile (Matricaria chamomilla) is one of the important
medicinal herbs which is native to famous Southern and
Eastern Europe. Egyptian Chamomile is famous for its high
quality and therefore, large quantities of this plant are exported
to West Europe, especially Germany (3).

Chamomile, in particular their flower head contains several
groups of components which have important therapeutic values
especially sesquiterpene essential oil(4). The terpenes, o-
bisabolol oxides and chamazulene, are the most important
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compounds (8). They can be used as a drug to treat
inflammations of the skin and the mucous membranes as well
as bacterial diseases of the skin (8).

It is a popular herb present in herbal tea due to its calming,
carminative and spasmolytic properties. It has soothing and
anti-inflammatory effects on skin. It also has a role in the
treatment of recurrent pathos stomatitis, microsites and oral
ulcers(9).

The bacterial colonization of human teeth begins immediately
upon tooth eruption(12). Salivary proteins and glycoproteins
coat the enamel surface forming the acquired enamel pellicle
(12) to which primary plaque colonizers can specifically adhere
(13). Most of these early colonizers are species of
Streptococcus, though eventually dental plaque becomes home
of hundreds of bacterial species (14,17). Many of these species
are capable of fermenting dietary carbohydrates and secreting
acid as a byproduct. These properties led Miller in 1890 to
propose the chemicoparasitic theory of dental caries(18).

This theory, later described as the non-specific plaque
hypothesis (19), posited that the decalcification of enamel, or
dental caries, was a consequence of the cumulative acid
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production of dental plaque bacteria. Today, many hygiene
practices are still based on the principle that plaque is bad and
must be removed but because teeth are exposed to a non-sterile
environment it is inevitable that they will harbor a
normalflora(20).

Streptococcus Mutans

In many instances, the presence of a normal flora is protective
against colonization with more virulent bacterial species and so
it seems peculiar that humans would have evolved a normal
flora that predisposed them to the loss of their teeth. In 1924
Clarke isolated a bacterial species fromcarious lesions that
looked like a mutant form of a coccus,so he designed its
Streptococcus Mutans(20).

Dental caries is a multifactorial infectious disease in which
nutrition, microbial agents and host responses play an
important role and are the most common orodental disease
around the world (21,22). Pain caused by untreated tooth decay
in children can affect school activity, nutrition, speech and
subsequent growth and development (23).

Streptococcus Mutans is an anaerobic gram-positive bacterium
belonging to the normal flora of human oral cavity. This
bacterium is the most important cause of dental caries(24).

S. Mutans(Figure 1)is known to be the primary initiator of
dental caries due to the ability to adhere to the tooth surface,
producing high amounts of acid and the ability to survive and
metabolism in acidic pH(21,22).

Since dental caries are a localized condition, the use of
preventive factors in dental caries is more effective than
systemic factors(25).The localized effect means the contact of
the active ingredient with dental surfaces in a concentration
above the drinking water fluoride, has a localized effect and
should not be swallowed(26).Antibacterial compounds reduce
the dental plaque by inhibiting the colonization, growth and
metabolism of bacteria, and prevent the development of dental
caries(27,28).

Fig. (1). The colonies of S. mutans.
(A) Culture of S. mutans on MSBA.
(B) Gram stain of S. mutans under dissecting microscope (X
1000magnification).

MATERIALS AND METHODS

In this clinical trial study, 50 children (9-12years old) were
selected as research units. The ethics committee of Hama
University initially approved this project.

Inclusion Criteria

e 50 healthy children (9 and 12) years old of age have
mixed dentition after completing their restorative phase.
e No previous use of any green tea containing products.

e Children were classified as class I (healthy children)
according to the American Society of Anesthesiologists
(ASA) physical status (free of any systemic disease or
syndrome).

e They did not receive any antibiotics 2 weeks before or
during the study.

e Cooperative child (positive or definitely positive)
according to Frankl’s hehavior rating scale.

e No interceptive orthodontic appliances and
maintainers.

e Children with good physical health were considered.

e Xylitol-containing chewing gum and any fluoride-
containing mouthwash or gel for at least (3-4) weeks
before the study.

e Soft tissue lesions and active and severe periodontal
diseases were included (29-30).

MATERIALS

Preparation extracts of Chamomile Mouthwash

space

To prepare extracts of Chamomile, the fresh leaves and flowers
of these two plants were purchased and their physical and plant
properties were confirmed by pharmacognosist. The dried
leaves and flowers of the two plants were first crushed to make
smaller pieces. Then 100 g of each plant species was soaked in
500 ml of methanol for 48 hours. The resulting solution was
passed through the filter, and placed inside the plates at room
temperature for 3 to 4 days. It was then obtained and kept at a
temperature between 0 and 4° C.26 after preparation(31).

Saliva Sampling

Saliva samples were collected at the baseline during the
implementation of the short dental hygiene educational
message, after 2 weeks, and 4 weeks of the study period. On
the day of saliva sampling, each child was refrained from tooth
brushing in the morning and from eating or drinking (except
water) at least 2 hours before the saliva sampling time. The
child was asked to chew on a paraffin wax 1 minute until the
piece of wax became soft and was allowed to swallow the
saliva in his mouth, then to chew similarly for another two
minutes. Finally, the child was asked to keep the piece of wax
in his mouth and spit the collected saliva in a sterile-labeled
container containing transport media(32).

Microbiological Examination

Microbial examination was done on several steps; it began with
the preparation of the fresh mitis salivarius bacitracin (MSB)
agar media. The MSB agar was prepared according to the
instruction from the manufacturer by suspending 9 g of MSB
agar powder in 100 mL distilled water, the medium was then
sterilized by autoclaving at 121°C for 15-20 minutes.
Bacitracin-impregnated discs were used; bacitracin solution
was prepared by dissolving 4 bacitracin discs, each containing
10 IU of bacitracin antimicrobial in 2 mL of distilled water
followed by vigorous shaking for 2 minutes and sterilized by
filtration; after autoclaving the medium, the flask was allowed
to cool to 50°C. Bacitracin solution and 0.1 mL of 1%
potassium tellurite solution were added to the medium; 20 mL
of the medium were poured into each of the sterilized Petri
dishes in the lab in a sterile area away from air currents. No
more than 10 cm away from a torch/flame. The plates were left

403 |Page



Mohammad Ziad Sultan et al, A Clinical Study to Determine The Effect of Using Chamomile Extract, As Mouth Rinse on Streptococcos Mutans In Children 9-12

Years

to solidify at room temperature for 20-25 minutes. Before
cultivation, the plates were placed inverted and uncovered to
dry in an incubator for 30 minutes. Then, the plates were ready
for bacterial cultivation (33,34).

Dilution of the Collected Saliva Samples

Serial dilution of samples allowed easy and possible accurate
bacterial count to obtain a countable plate, which contains 15 to
150 CFU/mL. To obtain the dilution of 1:10, 1:100, and
1:1000, serial dilution methods were done as follows:

e FEach saliva sample was vigorously shaken before dilution.

e To prepare a dilution of 1:10, of saliva samples, 1 mL of
each sample was added to a test tube containing 9 mL of
transport medium using an automatic micropipette. The
test tube was vigorously shaken for homogenous
distribution.

To prepare a dilution of 1:100, 1 mL of 1:10 dilution was
added to a test tube containing 9 mL of transport medium. The
test tube was vigorously shaken for homogenous distribution.

To prepare a dilution of 1:1000, 1 mL of 1:100 dilution was
added to a test tube containing 9 mL of transport medium. The
test tube was vigorously shaken for homogenous
distribution(33,34).

Cultivation of the Collected Saliva Samples

e Using an automatic micropipette, 0.1 mL of each dilution
was taken from the test tube and placed on the center of
labeled MSB plates.

e A sterile glass rod was used to spread the sample on the
agar surface. This provided a smooth surface to avoid
scratching or indenting the agar surface.

e The inoculated plates were incubated anaerobically in a
gas pack jar and the incubator was adjusted to 37°C for
48 hours (35).

Colony Identification and Bacterial Counting

After 48 hours, the plates were removed from the incubator; the
most suitable plates for counting were selected. The S. Mutans
colonies (Figure 2) were identified by their characteristic
morphology. The colonies were identified being 0.5-1 mm in
diameter, raised, convex, opaque of dark blue color with rough
margins and granular frosted appearance (36).

Fig 2 Appearance of colonies

Colonies Counting

The number of colonies or colony forming units (CFU) was
counted. The number of colonies per milliliter saliva was
calculated by the following equation: Number of colonies/mL
(CFU/mL) = number of colonies counted x the dilution x the
cultured volume (37).

Statistical Analysis of the Data

Data were fed to the computer and analyzed using the IBM
SPSS software package version (20.0) quantitative data were
described using range (minimum and maximum), mean, and
standard deviation. A bar chart was used to graphically
describe the data. The distributions of the quantitative variables
were tested for normality using the Kolmogorov—Smirnov test.
It revealed that the data were normally distributed, and the
parametric test was applied. Bacterial counts were transformed
to logy (CFU/mL). The paired ¢ test was used to compare
between the two groups in log S. Mutans counts and to study
the changes by time in each group. The level of statistical
significance was set at p < 0.05.

RESULTS

Table No 1 The research sample distributed to the children
under study according to their gender (males - females).

Gender
The total Female Male
50 25 25 Number

100%  50% 50% percentage CM@momile Group

Table No 2 The research sample distributed to the children
under study according to their ages (9-10-11-12).

Children's ages
The total 12 10 9

50 12 12 13 13
100%  24%

Number

24% 26%26% percentage Chamomile Group

Table No 3 Descriptive statistical measures of the variables
studied in children.

Standard Highest Lowest Standard

fault value  value deviatio“AverageNumber Time Variables Group

6.93 300 96 49.02 17590 50  before Streptococcos

2.93 101 22 20.74  58.30 50 after Mutans Count
Chamomile

0.02 7.48 698 0.12 7.23 50  before
0.03 7 6.34 0.19 6.73 50 after

General count

Table No 4 The results of using the Kolmogorov Samirnov test
used to determine the nature of the distribution of data for the
variables studied in the children under study.

General count Streptococcos Mutans Count

after before after before Chamomile

50 50 50 50 Number
6.732 7229 58.300 175.900 Average
0.185 0.122 20.737 49.024 Standard deviation
1.341 0.755 1.037 0.598 Kolmogorov-Smirnov Z value
0.055 0.619 0.232 0.867 P-value

It is noted from the above table that the probability value P-
value is greater than the value 0.05 for the studied variables in
both groups of the study and thus accept the null hypothesis so
the variables are subject to a normal distribution, which allows
the use of parametric statistical tests to study the significance of
statistical differences.
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Table No 5 The results of using the Paired Samples T Test
when comparing the arithmetic averages of the variables
studied in the study group.

. Degree of  Calculated The .
Explanation P-value freedom T value differenc Variables
There are statistically Streptococcos
significant differences 0.000 49 27.102 117.600 Mutans Count
There are statistically - ) 49 41376 0497 General count

significant differences

From the above table, we note that the sign of the value of the
difference between the SMA ) average of each of the variables
studied in both groups of the experiment was positive when
comparing the mean values of each variable before conducting
the study with the corresponding after conducting the study,
and therefore the average values of each variable before
conducting the study is greater than the corresponding after
conducting the study, as we note that the P-value is smaller
than the value 0.05 when comparing the mean values of each
variable before conducting the study with its equivalent after
conducting the study using the T-test for independent samples
T Test, which means that at the 95% confidence level there are
differences statistically significant in the mean values of each
variable before conducting the study with its equivalent after
conducting the study.

Table No 6 The amount of decrease and the percentage of
decrease in the arithmetic average of the numbers of
Streptococcus Mutans after using the Chamomile plant extract.

Average after Average before

Percentage Amount

using the using the Numb¢  Variables
of decrease decreas Cha o Cha o
Streptococcos
0,
66.86% 117.6 58.3 175.9 50 Mutans Coun
66.86% 1176000 5830000 17590000 50  General count

When using Chamomile rinses, the decrease in the number of
bacterial colonies reached 66.86%, and the decrease in the
number of bacteria (bacteria in milliliters CFU/ml) was 66.86%
at a confidence level of 95 percent.

DISCUSSION

Theearly childhood caries is the most common chronic
infectious disease in childhood today. Acid genic and acid-
tolerant S. Mutansspecies have been identified as the first
pathogen in the ECC.28 Clarke JK ef al. in 1924 reported for
the first time the role of S. Mutansin the etiology of dental
caries(38).

The results of the present study showed that the administration
of the compound of extracts of Chamomile resulted in a
significant reduction in the mean salivary S. Mutanscount in 30
minutes after administration.

The results also showed that salivary S. Mutans count exhibited
a decrease in the duration of one week after administration of
Chamomileextracts compared to the time before
administration, which could be due to the sustainability or
long-term effect of Chamomile (39).

The Chamomilehas been successfully used to clean teeth and as
antimicrobial compounds in dentistry (31).The herbal
mouthwashes have also been given special attention in recent
years because of their chemical and industrial properties. The
Chamomile is known to be a plant aspirin that plays a role in
reducing the count of S. Mutansand has been shown to be

effective in reducing oral malodors and improving oral health
(40).

The Chamomile contains various bio phytochemicals, which
can provide therapeutic effects. The Chamomile can also help
to improve cardiovascular conditions, stimulate the immune
system and develop cancer protection(40).

Adel Ahmed et al. showed that the count of S. Mutansand
salivary pH decreased significantly 15 and 30 minutes after
administration of Chamomile tea, and this decrease was due to
the inhibitory effect of bactericidal catching found in
Chamomile (40).

Another study also found that Chamomile mouthwash could
significantly reduce bacterial plaque (21). Natural herbal
extracts of Chamomile have grown in importance, due to
phenolic compounds with anti-microbial and antioxidant
properties (40).

In the present study, these compounds also led to a decrease in
salivary S. Mutanscount. The dried flower of Chamomile
contains many terpenoids and flavonoids, which help its
medicinal properties. The Chamomile medicines are commonly
used for many human diseases such as hay fever, inflammation,
muscle spasm, menstrual disorders, insomnia, ulcers, digestive
disorders, rheumatic pain and hemorrhoid's. Different products
of Chamomile have been produced, of which the most popular
is herbal tea with an administration of more than one million
cups a day(20).

Relatively small percentage of people are sensitive to
Chamomile and have allergic reactions. People allergic to
melon chrysanthemum and other members of the family are
more susceptible to mucosal allergy to Chamomile. Chamomile
is listed in the Generally Recognized As Safe (GRAS) Food
and Drug Administration (FDA) list (commonly known as
Safe)(32).

The limitations of this study were the problem of the possibility
of satisfying parents for their children in the study. Parental
consent was drawn with explanations on the objectives and
importance of the project and that the solutions would not be
detrimental to their child. Preparation of saliva samples from
children was accompanied by many problems. Encouraging
children to collect and drain saliva into special containers was
possible by playing games and entertainment and giving gifts.

This study supports the effectiveness of local application of
Chamomile extract as an antibacterial and ant cariogenic
material and proved that its local application strongly inhibits
salivary S. Mutanscount, which is the main causative bacteria
in the carious process.

Generally, the results of the study is in agreement with
Ferrazzano et al (42).who stated that 1 week of Chamomile
extract with green tea was able to significantly reduce the
salivary levels of the virulent cariogenic pathogens S.
Mutansand  Lactobacilli(43,44). Demonstrated in  vitro
microbial studies that that tea had high caries resistances
properties. This is due to their high contents of fluoride and
polyphenolic catching components. Also, in agreement with a
study done by Awadalla et al/(45). Which showed a statistically
significant difference between subjects pre- and post-rinsing
with 2%Chamomileextract for 5 minutes about S. Mutans count
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in saliva and plaque, the pH values, and GBI. It supports the
efficiency of local application of Chamomile extract as an
antimicrobial and anti-carcinogenic agent as it decreases the
acidity of the saliva and plaque(46). It is stated that active
ingredients present in Chamomile extract showed a marked
inhibitory effect against S. Mutans’s growth and activity with
reduction of plaque accumulation around teeth.

CONCLUSION

The use of Chamomile extract mouthwash showed promising
results in reducing the cariogenic salivary S. Mutans counts.

Clinical

significance: Chamomile extract mouthwash is

nontoxic and safe, particularly for children. It has a promising
effect in decreasing the count of salivary S. Mutansand in the
prevention of dental caries.
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