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With advancing diagnostic capabilities and emerging technologies it is more
vivid and clear that humans are under the threat of the microorganisms. Scientific
fraternity is thinking deeply now how the bacterial, viral or fungal load can be addressed.
It is believed that oral bacterial challenge can pose threat to multiple organ systems. The
proof is highly established and double way bacterial challenge is established in the
control and etiologies of diseases like low birth weight babies, coronary diseases , diabetes
mellitus, Alzheimer’s  and so on. This lab study is undertaken in the microbiological lab
using the specific media mitis salivarius. The study is done to the antibacterial efficacy
of miswak extract in comparison with chlorhexidine, saline and distilled water. The
method employed here is disc diffusion method for antibiotic sensitivity. Results – It is
noted that both chlorhexidine and miswak extract exhibited significant antibacterial
property compared with saline and distilled sterile water. It is also observed that miswak
extract showed better inhibition against streptococcus mutans compared with sample
grown with plaque mixed population of bacterial population. The miswak extract is
having comparable antibacterial efficacy with chlorhexidine. The miswak extract showed
a better inhibition sensitive zone of 12mm or more when a pure colony of streptococcus
mutans was applied in the mitis agar plate.
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The insult of oral mucosa due to thriving
oral microbes has been a challenge for oral
diagnosticians and periodontologists. The greater
gingival sulcular surface area exposed to these
microbes is of greater importance as the bacteremia
and the absorption of toxic substances as result
of degradation of the cell walls of bacteria will result
in a compromised general health.

This will either cause direct impact on
many diseases like diabetes, coronary diseases or
will result in difficulty in managing these chronic
diseases.  The study is done to see the possibility

of developing a natural herbal based mouth wash
which can give sustained reduction of harmful
bacteria without affecting beneficial bacteria.
Miswak is found to reduce the bacterial count of
strepto coccus sp: without much effect on candia
sp:10

Meswak “a chewing stick”( Salvadora
persica)   is a herb used to clean the gums and
teeth and is usually 15 cm long and 1 cm in diameter
is taken from the  roots, can be further cut into
suitable lengths by the user.  A length of 20 cm for
adults and 15 cm for children is recommended for
convenience of the grip and ease of manipulation
in a confined space.18 The diameter of 1 cm, gives
the stick enough strength to transmit the pressure
of the cleansing action to the teeth without
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breaking off. The thicker sticks tend to be older
and difficult to chew. The root should be whitish-
brown in color; a dark brown color indicates that
the Miswak is no longer fresh. A very dry Miswak
can be expected to damage the gums and other
oral tissues. If a stick is dry, the end for chewing
should initially be soaked in tap water for 24 hours.

It should be noted that soaking for
unduly long periods causes loss of active
constituents and diminishes the therapeutic
properties, although the mechanical effects on the
teeth can still be expected to occur. These fibers
should be clipped of every 24 hours.
9,18,19.The World Health Organization (WHO)
recommended the use of the miswak in 1986 and in
2000 an international consensus report on oral
hygiene concluded that further research was
needed to document the effect of the miswak.22

Streptococcus mutans is facultative
anaerobic, Gram-positive coccus - shaped
bacterium commonly found in the human oral cavity
and is a significant contributor to tooth decay 21

,the microbe was first described by J Kilian Clarke
in 1924 4 .Twenty-five species of oral streptococci
live in the oral cavity. Each species has developed
specific specialized properties for colonizing
different oral sites and constantly changing
conditions to fight competing bacteria and to
withstand external challenges. Imbalances in the
microbial biota can initiate oral diseases.

Under special conditions, commensal
streptococci can switch to opportunistic
pathogens, initiating disease and damaging the
host. Oral streptococci has both harmless and
harmful bacteria. S. mutans, the microbial species
most strongly associated with carious lesions, is
naturally present in the human oral microbiota.

Biofilm is an aggregate of microorganisms
in which cells adhere to each other or a surface.
Bacteria in the biofilm community can actually
generate various toxic compounds that interfere
with the growth of other competing bacteria.
However, there have been very few studies on how
S. mutans can tolerate such exposure to various
toxic substances during its growth in the oral
biofilm and thus, poorly understood .21

Mitis salviarius agar is used to
differentiate among species of Streptococcus and
the very close genus Enterococcus (formerly in
the Streptococcus genus) that are flora in the

mouth. These organisms are very common in the
mouth, and have been associated with dental
caries, as well as agents of endocarditis11.  The
sugars in this medium are sucrose and glucose, as
well as the dyes trypan blue and crystal violet.
Trypan blue is absorbed by the bacterial coolonies,
causing them to become blue. The crystal violet,
along with the 1% tellurite added to this medium,
inhibit gram - bacteria as well as many other gram +
bacteria. 11 Streptococcus mutans was identified
by its characteristic colony morphology. The
colonies were raised, convex, opaque with rough
margins and granular frosted appearance and
glistening bubble often accumulated on the top of
the colony. After 48 hours the plates were removed
from the incubator, the most countable plates were
selected, i.e. having 30-200 CFU/ml.
Aims and objectives

The aim of the study is to determine the
anti-bacterial effect of miswak (Salvadora persica)
extract and compared with (saline, chlorhexidine
mouth wash and distilled water) on cariogenic
bacteria like streptococcus mutans

MATERIALS   AND   METHODS

The study was done in the
microbiological lab of college of pharmacy, Ajman
University of science and technology, Al Fujairah.
The samples were collected from the patients of
student clinics of Ajman University of science and
technology, Al Fujairah. The biofilm was scrapped
from the labial surface of upper anterior teeth using
sterile cotton and immediately transferred to the
lab facility dipping in sterile distilled water for
diffusion. The solution obtained after 30 minutes
of dipping the plaque in the sterile vials is being
used for further spreading on the mitis salivarius
media. Biofilm bacteria showed growth in the first
application as mixed colonies of many
streptococcus bacteria. The samples were collected
from the colonies of streptococcus mutans to be
used in the 2nd set of mitis salivarius plate to get
pure streptococcus mutans growth. Study was
conducted using miswak extract, chlorhexidine ,
saline and distilled  water on Streptococcus mutans
and a general plaque sample.
Isolation of Mutans Streptococci Bacteria

One hundred microliter of undiluted
samples was spread on the surface of MS-agar
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plates using sterile swabs. Cultures were incubated
anaerobically for 48 hrs at 37°C and aerobically
overnight at 37°C. Count of more than 250 colonies
(104 cells/ml) was considered as positive samples.8

Antibiotic Sensitivity Test
Disk diffusion method for antibiotic

sensitivity test was determined following the
method described by Baron et al 3. Disk paper (using
disk diffusion test technique) was soaked in each
of the 4 solutions for 30 minutes . Sterile forceps is
used to distribute the soaked disk paper on the
agar, kept in incubator for 48 hours, at 37°C in an
inverted position. After this period of incubation,
the diameters of inhibition zones were noted and
measured by a ruler in (mm) and results were
determined according to the National Committee
for Laboratory Standards 13 .
Preparation of miswak extract

For this study, two types  of miswak
extract was prepared and each type was prepared
with 40gm of fresh miswak which grounded into
powder fig 1

It is prepared by adding the miswak
powder to 100ml of 50% of ethanol alcohol, and
soaked for different duration, and based on that it
divided into two types to see whether the soaking
for long will increase or decrease the antibacterial

efficacy of the solution prepared. :
Type 1- Kept for 1 day.
Type 2- Kept for 10 days
By using disc diffusion test, 5 disc papers were
soaked in each of the solutions (saline,
chlorhexidine, distilled water and the miswak
extract) for 30 minutes. Fig 2

Then  petri dishes with  mitis salivarius
agars are used, one for spreading of the isolated
streptococcus mutans , and the other for the general
plaque sample . Spreading done by used sterilized
spreading loop. Fig 3

Both  the mitis salivarius agars were  then
divided into 4 quadrants. A single soaked disc
paper was  distributed on the agars in its specific
quadrant. Then the agars placed in the incubators
for 24-48 hour. Fig 4

Each group samples were checked after
the mentioned periods, to check the bacterial
inhibition zone around each soaked disc paper, to
evaluate the antibacterial effect of each solution
on the surrounded bacteria on the agar.

The number of colonies per milliliter (CFU/
ml) was determined by the following equation:
Number of colonies/ml (CFU/ml) = number of
colonies counted × Inverse of dilution × inverse
the cultured volume (ml). 14

Fig. 1. Fig. 2.

Fig. 3. Fig. 4.
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Fig. 5.
Fig. 6.

Table  1.

Plaque Streptococcus Group
bacteria bacteria

7mm 14mm Miswak (1 day - Type 1)
15mm 18mm Chlorohixidine o.12%
Zero 2mm Saline
Zero Zero Distilled water
12mm 14mm Miswak (type 2 - 10 days)
17mm 16mm Chlorohixidine o.12%
Zero 4mm Saline
Zero Zero Distilled water

Fig. 7 Fig. 8.

RESULTS

According to the anti-bacterial
sensitivity test measurements, which indicate 3
main zones :
• Resistant Zone 1-4mm
• Intermediate Zone 4-12mm
• Sensitive Zone 12mm Or More

The diameter was measured for each
inhibition zone that resulted on each solution on
both samples for the 3 –groups. It had shown
that the chlorhexidine had the best antimicrobial

effect on both pure strep. Mutans sample and
plaque sample. On the other hand miswak extract
both type 1 & 2 had similar antibacterial effect on
both the samples but the effect was more on the
strep. Mutans sample. Table 1
Miswak extract (1 day) type 1

Show the antibacterial effect of miswak
type 1  solution on the selective Strep. mutans
sample fig 5

The antibacterial inhibition zone of
miswak type 1 on the general plaque sample fig 6
Miswak extract (10 days)  Type 2

The fig 7 shows the effect of miswak type
2  on the selective Strep . Mutans sample .

The fig 8 shows the effect of miswak
Type 2 on the general plaque sample

DISCUSSION

The method of cleaning with miswak is
linked with religious beliefs in the Middle East,
Saudi Arabia, United Arab Emirates and even
Africa. The use of this herb for effective oral
hygiene is recommended by WHO for prevention
of oral diseases. This study is done to establish
the efficacy of miswak in attaining the antibacterial
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activity against mixed streptococcus sp: as well as
selective activity against streptococcus mutans.
The study is relevant as the feasibility of
development of natural mouth wash based on
miswak extract is explored here with very promising
results.

Darmani H et al. examined the effects of
aqueous extracts of miswak on the growth of the
various cariogenic microorganisms including
Streptococcus mutans. The result showed
inhibition in growth of Streptococcus mutans which
is similar to our result. 5 It was found by (Padma K
Bhat )  that miswak extract had very significant
detrimental effect on both the dental caries causing
micro-organisms at the tested conditions. It had
shown significant reduction of microbial count as
compared to sterile water and saline in the present
study. 17 A cross- sectional study in Ghana among
adults revealed higher plaque and gingival bleeding
in chewing stick users as compared with
toothbrush users.  Another retrospective study
showed that Miswak users had deeper pockets
and more prevalence of periodontal diseases.15  In
contrast, no differences in plaque and gingival
bleeding were found between toothbrush and
chewing stick users among 7-15 years old children
in Tanzania.It is reported that patients using
Miswak regularly show decreased gingival
bleeding on probing compared with non-Miswak
users.Thus, poor oral hygiene with those using
chewing sticks may be a reflection of poor
techniques. On the other hand, controlled
longitudinal studies were more consistent. 19

Al-Bayaty FH et al2 , Shingare P et al 20

and Masoumeh K et al12  had also found the miswak
extract as an effective antimicrobial agent which is
comparable to our study results. Al-Bagieh
reported that Benzyl iso thiocyanate inhibits the
growth and acid production of streptococcus
mutans.1 Others found that chewing sticks were
effective in reducing plaque and gingival
inflammation. Where properly used, miswak had
been reported to be as effective as tooth brushing
7Gazi et al. found that plaque and gingivitis were
significantly reduced when miswak was used 5
times a day compared with conventional
toothbrush. In summary, it can be concluded that
miswak was as effective as a toothbrush for
reducing plaque both experimentally and clinically
16

Furthermore, a study by Darout et al
showed that aqueous miswak extracts contained
potential antimicrobial anionic components in
addition to chloride and sulphate, which were
thiocyanate and nitrate.  They hypothesized that
thiocyanate leaching out from miswak, while in the
oral cavity, may lead to an elevated level of salivary
thiocyanate. This, in turn, may enhance the efficacy
of the salivary hydrogen peroxide–peroxidase-
thiocyanate system, a known antimicrobial
component of human saliva.6

The study is done with few samples and
can be done with more samples to get more
accurate results. The study is done to see the
antibacterial efficacy of streptococcus mutans and
be extended to the see the antibacterial activity
against other possible pathogens.

CONCLUSIONS

• The antibacterial effect is maximal in
chlorhexidine solution when compared with
miswak ,saline  and sterile water.
• The antibacterial effect is in the sensitive
zone in both miswak and chlorhexidine solutions
• The antibacterial inhibition zone is more
in the pure streptococcus mutans samples when
miswak extract is applied
• The number of days the miswak extract
remained after preparation had no significant effect
on the disc inhibition antibiotic sensitivity test.
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