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Abstract: Background: Tooth decay is a common chronic childhood disease of children aged 5 to 17 years. Streptococcus mutans (S
muutans) is one of the causative agents. It is a preventable disease by oral hygiene, which include toothpastes and Salvadora persicain
(Miswak). Objective: This study evaluates the effect of some toothpastes and Salvadora persicain on S mutans microorganism. Methods:
AloeDent® and Crest® toothpastes were tested against S mutans on Muller Hinton agar (MHA). Followed by testing of Miswak against
the same bacteria in three different preparations. Results: Crest toothpaste showed minimal effect against the bacteria. Miswak tests

gave significant results. Conclusion:
attention and investigation by Saudi food and drug authority.
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1. Introduction

Tooth decay and periodontal diseases are one of the most
common bacterial infections, interestingly; dental caries are
ranked the second of the most prevalent diseases after cold in
humans [1-3]. In addition, it is considered the most common
chronic childhood disease of children aged 5 to 17; five
times more common than asthma and seven times more than
hay fever [2, 4].

Dental plaque is known as the major beginning factor for
dental caries and periodontal diseases and it is formed by the
accumulation of microorganisms on the tooth surface as a
biofilm[1, 5, 6]. Among the wide variety of oral microflora S
mutans are the main organisms that are found in the
plaque[6-9]. The pathogenicity of S.mutans is explained by
its strong affinity for the tooth surface and its other virulence
factors such as their ability to synthesize extracellular
polysaccharides from sucrose, using glucosyltransferase
which explains the increased chance of caries formation in
sucrose-rich diet [6].

Many methods are used to control the dental plague and to
maintain oral hygiene including the use of Miswak chewing
sticks, chemical methods and toothpastes[10]. Wide variety
of compounds are found in different toothpastes, such as,
triclosan, chlorhexidine and particularly fluoride, which have
demonstrated clinical efficacy in controlling dental plaque
[11, 12]. In Middle East countries such as Saudi Arabia,
there is a trend toward using Miswak chewing stick as a
toothbrush. The miswak chewing sticks are derived from
plant called Salvadora persica, a member of
Salvadoraceaefamily, which is found in Africa, South
America and theMiddle East [10]. Miswak has been found to
contain antibacterial properties against cariogenic bacteria
which has an ability to disrupt plaque
accumulation[10,13,14]. It was also recommended by world
health organization as an effective oral hygiene tool [15,16].

Since the S.mutans is strongly related to dental plaque[1,6],
this experimental study aims to assess the efficacy of some

Miswak can be proposed as a good natural preventive anti S mutans agent. Toothpastes need

toothpastes along with the efficacy of Miswak against
S.mutans. It will be a helpful step, highlighting the natural
antibacterial properties of miswak.

2. Materials and Methods

An experimental study that was conducted in King Faisal
University (KFU) lab and were approved by our Ethics
Committee. Materials collected from local markets and a
farm in Al Ahssa in KSA.

Materials

Six brands of toothpaste were randomly purchased from the
market in Al-Ahssa, KSA; AloeDent®, Crest®, Colgate®,
Signal®, Closeup®, Siwak.F® and Children Siwak.F®.
Salvadora Persica SP (Miswak) was provided from a farm in
Umran village in a powder form. S mutans was a lab strain;
unknown. Blood agar (BA) Columbia scharlau 01-034,
MacConkey agar (MCA) Scharlau 01-118 and Mueller-
Hinton agar (MHA) Medical science co.ltd QMSIS3PLISO,
are the media been used. Methanol-99.9% (MeOH), normal
saline and Dimethyl sulfoxide (DMSO) were used. 37 C°
incubator and Soxhlet extractor were the equipment is
available.

Testing of toothpastes

The toothpastes were tested for possibility of contamination
in BA and MCA. Four of them were excluded and only two
were used Crest® and AloeDent®.

Collection of chewing sticks
The fresh roots were dried, powdered and kept in sterile
screw-capped bottles.

Preparation of Miswak extract

One gram (gm) of Miswak powder was mixed with 10 ml of
normal saline and kept soaked for 5 minutes. Then, sterilized
paper disks were used by soaking them in the solution.
Agqueous extracts (H,0)

Volume 5 Issue 5, May 2016

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: NOV163578

1199




International Journal of Science and Research (1JSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2013): 6.14 | Impact Factor (2015): 6.391

Fifteen gm of Miswak powder was used; divided in three
sterile Erlenmeyer flask, 5 gm each, to which 50, 20 and 15
ml of sterile deionized distilled water was added. The
extracts soaked for two days at 6.6 C° before the mixtures
were centrifuged at 2,700 rpm for 10 minutes. The
supernatants were passed through a 90 mm membrane filter,
the extract was prepared at 10, 25 and 33.3 concentrations
(wt/vol%) and stored at 24 C°.

Methanol extracts (MeOH)

Ten gm of Miswak powder was mixed with 100 ml of
MeOH in a sterile Erlenmeyer flask. Soxhlet extractor was
used for an hour to separate the content. The dissolved
Miswak powder was stored at 36.9 C° for 24h. The solid
obtained was used after being dissolved in DMSO with a
concentration of 1%. That was prepared by mixing 99 ml of
normal saline with 1 ml of DMSO. The DMSO was filtered
from the mixture using a 90 mm membrane filter. Then the
mixture was centrifuged at 5000 r/m for a minute.

Antimicrobial susceptibility testing

Toothpastes

S.mutans was cultured in MHA. Then toothpastes drops were <

placed. Plates kept in a 37°C incubator for 24h. Figure 2: Figure 3:

Figure1: Tooth Miswak, powder ~ Normal saline

Aqueous extracts (H,0) pastes effecton  and disks on esxzfta;ife;;’:

Miswak extract was platted on MHA as droplets using loops. S.mutans on S.mutans on R R
i ; ; MHA. MHA m 1= Seiaan

The liquid supernatant was poured in holes on MHA. Disks s e A racognized m

were used by soaking them in the supernatant, and then they : 294 experiment.

were placed on the surface of the plate. Plates were
incubated in 37C°for 24h.

Methanol extracts (MeOH)

Same procedure as aqueous extracts.

Experiments were repeated for both methanol and normal
saline method.

3. Results

Four toothpastes were excluded for showing bacterial growth
on BA and MCA. Crest toothpaste showed minimal effect
against S.mutans. On the other hand, Aloedent showed no
effect Figure (1).

First testing of Miswak, both the powder and the disks
showed no effect against S.mutans. Microbial growth
observed Figure (2).

Figure 4: Figure 5: Figure 6:

: : I Liquid Sozkeddisksm  goaked disks in
Consecutive experiments were conducted after sterilization supematant of normal saline houmad i
Of MISW&k nofmal salme, supematznt supernatant

decreased showed no effect showed no effact
Normal saline powder extract showed large inhibition zones growth of i 2% n 3*%experiment.
on MHA; Figure (3). Moreover, the liquid supernatant of the S mutans in expermment.

normal saline method had obviously decreased the growth of
S.mutans on MHA,; Figure (4). However, the sterilized paper
disks that were soaked in the supernatant of the normal saline
method showed no effect in the second and third
experiments; Figure (5, 6).

In the repeated tests, normal saline powder extract showed
no effect with different concentrations; Figure (7) while
MeOH extracts showed positive effect; Figure (8) and (9).
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Figure 7: Figure 8: Figure 9,; Inhibition
Normal saline Inhibttion zones zones were observed
extract with no were observed of MeOH extract on

effecton S of MeOH S.mutaps i 3%
mutans in EXIal experment.
3’de.‘iperimem S.muta1_15 m 28
experiment.

4. Discussion

Four out of the six toothpastes were excluded for being
contaminated. The reason for this was not clear, however, it
might be due the manufacturer source. It is concluded that
the bacteria, which grew in BA, was gram-positive. Some
study showed the risk of contaminated toothpastes, which
lead to transmission of cariogenic and periodontopathogenic
species [17]. Therefore, random toothpastes samples further
testing and notification of Suadi food and drug authority, is
recommended. Some studies showed that some toothpastes
can increase the bacteria in the oral cavity and referred the
reason to the ingredients sodium saccharin and other
sweeteners in toothpastes [18]. However, in this study, the
effect of Crest toothpaste had minimal effect and AloeDent
showed no effect. That can be attributed to the ingredients;
Crest has sodium fluoride but AloeDent is fluoride free, so it
is obvious that the toothpaste which has an antibacterial
agent like fluoride is more effective[19,20].  Toothpaste
minimal effect on the bacteria would conclude a strong
recommendation for frequent oral hygiene and cleaning.
Most of the cleaning is achieved by the mechanical action of
the toothbrush, and not by the toothpaste[21].

These microbes can be considered as normal flora of the
Miswak itself and this need further studies.

On the other hand, MeOH and normal saline Miswak
extracts showed antibacterial activity the first time. The
reasons for unsatisfactory results in the second round of the
test could be explained or related to many factors; e.g.
storage and grinding of the Miswak from farm beside some
laboratory factors.

However, the MeOH extract showed an inhibition zone at
both times. Most of the findings regarding of MeOH extract
efficacy were consistent with other studies[22, 23]. In
addition, what it should be taken into consideration is that
the activity of Miswak is different in the oral cavity from its
activity in vitro. So it is recommended to do further studies

on the local population to see the effects of Miswak and
toothpaste after using them. Moreover, further work needed
for testing the effect of toothpastes and Miswak on normal
and transient oral flora other microorganisms such as
aggregatibacter actinomycetemcomitans, Eikenella
corrodens,  Fusobacterium  nucleatum, Porphyromonas
gingivalis and Prevotella intermedia.
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