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Abstract

The miswak chewing sticks (Salvadora persica) is an effective oral care tool, and its viability is
accomplished via the potential of constituent fibres to manage plaque due to friction between plant fibres
and tooth surfaces, in addition to the abundance of its phytoconstituents, which are unusual in their
sophistication as well as bioactivity. Previous research has unearthed that miswak has anti-plaque, anti-
gingivitis, anti-cariogenic, and whitening properties, as well as improved oral health. This study adopts a
systematic-descriptive method to analyse the clinical benefits, potency, limitations and disadvantages,
effects, uses, and applications of miswak. Because of the combination of mechanical cleansing, enhanced
salivation, and antibacterial component leaching-out, as well as other major therapeutic properties, the
efficacy of adequate miswak usage can be equal to or exceed that of toothbrushes in eradicating dental
plaque. However, the effectiveness of the miswak is inhibited by the configuration of its bristles (i.e., poor
angulation), which limits its mechanical action concerning plague removal. Consequently, it is essential to
encourage researchers to support ongoing research into making miswak toothbrushes better at adapting
to user needs and thoroughly cleaning all tooth surfaces.
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both traditional and modern medicine to treat life-
threatening disorders. Nonetheless, developing novel
medication from natural sources is always a difficult task.
The use of plants to enhance dental health and upsurge
oral cleanliness, on the other hand, has a long history
and is still widely utilised in different part of the Middle
in East and few other Asian and African countries (1, 2).

Introduction

Oral hygiene has been observed by different populations
in diverse ways. Plants have been utilised for centuries to
promote oral hygiene and improve dental health, and
this practice continues in numerous communities across
the world. Chewing sticks have been connected with a
cost-effective oral hygiene tool as well as other benefits

such as being a jaw exerciser and generating Natural chewing stick was first employed by the

spontaneous inducement of saliva, which is beneficial for
oral hygiene in some countries where brushing with
toothbrushes is uncommon.

The existence, proliferation, potent organic constituents,
and usability of natural ingredients have strengthened
the supposition that natural ingredients have always
been the best therapeutic option, their structural variety
as well as unique pharmacological activities stand them
apart from synthetic medications. They are employed in

Babylonians 7000 years ago, and subsequently extended
to the Greek and Roman civilisations (3). In many parts of
the Indian subcontinent, natural chewing sticks are made
from variety of plants that consists of thin twigs of Acacia
Nilotica (gum Arabic tree) and Azadirachta Indica
(Neem), as well as the twigs and aerial roots of the
Banyan (Ficus Religiosa) (4-6). Mangostana twigs
(Garcinia Mangostana) have been utilised as chew sticks
in Ghana (5). Olive (Olea Europaea) is a widely planted
tree in many countries, and it can also be used to create
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toothbrushes (5).

The Salvadora persica (S. persica), often known as the
"toothbrush tree," is the most prevalent source of
chewing sticks (1). It was estimated that around 182
plant species are being used as chewing sticks globally
(7). The mechanical and chemical cleaning of oral tissues
by chewing sticks is comparable to that of a toothbrush
and, at times, superior. The antiplaque effectiveness of
chewing sticks has been conclusively proved (8), In Arabic
the word Miswak, translate as tooth cleaning stick,
became a common name for S. persica due to its
significant association with the oral health practice (9). S.
persica (Arak tree) is a multi-branched shrub with a short
trunk stem covered in smooth green leaves and a white
bark that grows to a height of six metres. The oval-
shaped leaves have a mustard or cress scent. In some
natural settings, S. persica is a deep-rooted mesomorphic
xerophyte. It can survive in harsh conditions, and dry
environments, as well as tolerate saline soils (10).
Furthermore, S. persica is found all over the world,
including Saudi Arabia, Iraq, Egypt, , Ethiopia, Central
Africa, Southwestern Africa, Mauritania, Sudan, India,
Pakistan, Iran, Malaysia, and South America. (11).

The phrase "miswak" which means "natural toothbrush"
is a pencil-sized stick made from various components of
the Arak plant (root, twig, and stem) (12). It is available in
fresh sticks which can be immediately used or dried
sticks which need to be soaked in water for minutes
before use to make them chewable. After that one end
of the brush is nibbled until it frays and creates a brush.
Like a toothbrush, the brush end is suited to scrub the
teeth and gum. When used in this manner, they are
referred to as "chewing sticks" or "miswak" (13, 14).
Furthermore, the miswak has received a great deal of
attention in the Islamic community, particularly since
they established basic oral hygiene by including the
miswak as a religious activity. The derivatives and
historical and religious backgrounds have been
adequately dealt with in the previous study (9).

The use of the miswak has been recommended before
and after a meal, before going to sleep, before entering
the house, during a fast, and before reciting prayers (15).
As a result, it has gained popularity among Muslims
worldwide. However, many studies have proved that the
miswak has a therapeutic benefit for oral health as it
contains antibacterial, antifungal, anti-cariogenic, and
antiplaque effects (16). Moreover, the miswak extract
contains a combination of silica and natural antiseptics
that makes it ideally suited for tooth brushing. According
to Saha S, et al., (2012) miswak can be as effective as or
more effective than a conventional toothbrush at
reducing plaque and gum disease (12, 17).

Several studies have reviewed the therapeutic effects,
microbial activity, and application of miswak (18). The
present study aims, in part, to give an insight into the
benefits, applications, and potential disadvantages of
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using miswak around the world, as well as the various
attempts at developing and expanding the use of miswak
products in the last 3 decades, were also reviewed.
Finally, potential study directions and priorities for the
future are highlighted.

Methods

Research questions

The goal of this critical analysis is to examine the
underlying scientific questions:

1. What are the clinical advantages of miswak (S.
persica)?

2. What is the application of miswak (S. persica) in the
dental field?

3. What are the limitations and disadvantages of using
miswak (S. persica) in the dental field?

Design

This study adopts a systematic-descriptive method to
analyse the clinical benefits, potency, limitations and
disadvantages, effects, uses, and applications of miswak
(S. persica) published between 1990 and May 2022. The
review stems on a method proposed by the Joanna
Briggs Institute (JBI) and reported using preferred
reporting items for systematic reviews and meta-
analyses (PRISMA) checklist (19). The research materials
were sourced through electronic databases including
Science Direct, PubMed, Scopus, as well as Google
Scholar. The electronic search was carried out using a
combination of keywords: “Natural toothbrush”, “Oral
hygiene tool”, “Salvadora persica”, “siwak” or “miswak”
or “chewing stick” “miswak products”, for intervention,
and or ‘periodontal health’ or ‘oral disease”.

Inclusion and exclusion criteria

The study focused on research that was conducted on
humans, published between the years 1990 and 2022,
and written in English. Any research that had been
conducted on animals or that had been published in a
language other than English had been excluded.

Search strategy and selection of studies

The authors focused on articles published in Science
Direct, PubMed, Scopus, and Google Scholar using
various keywords as mentioned above. The included
studies were scrutinised, and duplicate articles and those
with only abstract proceedings were deleted. The titles
and abstracts of the studies were assessed, and
irrelevant or unrelated cases were excluded. Based on
the inclusion criteria, the abstracts of the studies were
first assessed, and the full texts of pertinent studies were
examined for eligibility. Extracted data items included:
authorship information, outcome data, deductions,
inferences, and recommendations. The bulk of studies
included in this review explore the clinical benefits
advantages, disadvantages, and application of miswak in
the dental field. The flowchart for selecting, screening,
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and including the reviewed studies is presented in Figure
1.
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Results and Discussion

Advantages of miswak

Mechanical effect of the miswak (S. persica)

The benefits of miswak in oral hygiene can be
attributable to the mechanical to scrubbing role of the
teeth. One of the primary reasons for cleaning teeth is
the mechanical cleansing of the chewing stick as a
toothbrush. The mechanical friction of miswak fibers
helps in eliminating the dental plaque and simultaneously
massaging the gums. In addition, the effect of miswak in
plague removal might be attributable to the

considerable amount of silica identified in miswak (20).
Furthermore, a miswak is often used for a longer amount
of time than a contemporary toothbrush, and the buccal
surfaces of the teeth are easier to reach than the lingual
and proximal regions (21). The cleaning process is usually
carried out for between five to ten minutes each time
(22).

Mechanical action due to the tooth brushing combined
with the fitting dentifrices can minimise the long-term
build-up of dental plaque (23). The mechanical action of
miswak can be complemented by its intrinsic chemical
properties (24). Sofrata A, et al., (2011) investigated this
theory based on fresh and boiled miswak to indicate
chemically active and inert chewing sticks, respectively.
Turesky modified the Quigley-Hein plaque index was
utilised to evaluate the plaque status of both sets (12).
Both chemically active and inactive miswak showed
comparable efficacy towards plaque reduction which
supports the hypothesis of miswak benefitting more from
its mechanical effect in preference to its chemical action

(25). Moreover, the stretchy and flexible feature of the
fibers further enhances the mechanical effects (26). In
addition, miswak is considered an easily obtainable and
inexpensive oral hygiene tool that can be used by
everyone regardless of economic status. Miswak up-
regulates the production of calcium (22-fold) and chloride
(6-fold), but inhibits the phosphate levels, resulting in pH
decline (27).

Chemical constituents of miswak (S. persica)

The chemical components of miswak play an important
part in maintaining oral health making it an effective
material for dental application. Each of these elements
has its own set of pharmacological and therapeutic
effects. The rootbark comprises 27.06% ash and is
notable for the considerable amount of chlorine present
(25). The prominent phytoconstituents of S. persica
include benzyl isothiocyanate which acts as a chemo-
preventive agent, prevents carcinogenic and genotoxic
compounds displays bactericidal activity, and has a
virucidal function. Some studies quantified benzyl
isothiocyanate in root extracts of S. persica by gas
chromatography beside contains benzyl nitrile, carvacrol,
aniline, benzaldehyde, naphthalene miswak also includes
lauric, palmitic, and myristic acids, as well as phenol and
furan lignin derivatives, syringins, liriodendrin, and
sitosterol-O-glucopyranoside (28). Volatile oils that
possess a characteristic aroma, exert antibacterial actions
and stimulate the flow of saliva (29), terpenes glycosides
such as salvadosides and salvadorasides, and flavonoids
that exhibits cytotoxic effects (30). In addition, silica and
resins present in miswak have an abrasive and protective
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effect on tooth enamels against dental caries (31).
Chlorine is found in the root bark of miswak which acts as
a dentifrice to remove tartar. Miswak contains
antimicrobial agents such as sulphate and thiocyanate
(SCN). In the presence of hydrogen peroxide, SCN is
oxidised by lactoperoxidase found in saliva to create
hypothiocyanite (HOSCN). Hypo thiocyanate inhibits
bacterial enzymes, ultimately resulting in cell damage.
The strong smell and taste emanating from the sulphur
compounds usually referred to as mustard plants are
familiar bactericidal agents (32, 33).

Furthermore, trimethylamine and salvadorine have
demonstrated significant antibacterial and gingival
stimulating properties. Antifungal properties have been
shown when trimethylamine, sulphur, alkaloid, and resin
compounds are combined. The fibres of S. persica were
morphologically and elementally analysed by Halib N, et
al.,, (2017) as well Energy-dispersive X-ray spectroscopy
(EDX) as well as scanning electron microscopy were used
to discover the types of minerals within the fibres. The
rhomboidal crystals are composed of calcium (Ca),
sodium (Na), oxygen (O), carbon (C), sulphur (S), and
potassium (K), whereas the irregular crystals containing
silicon (Si), aluminium (Al), iron (Fe), as well as Ca, S, C, O,
and K (34). Other research reported that the essential oil
extracted from the stems of S. persica was rich in benzyl
isothiocyanate (52.5%), benzyl nitrile (38.3%), carvacrol
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(3.3%), benzaldehyde aniline

naphthalene (0.6%) (35).

(2.5%), (0.7%) and

Mohamed S A, et al.,, (2014) looked for five different
types of a-amylases: Al, Ada, Adb, A5a, and AS5bin
miswak. The purification @ method used was
chromatography on a DEAE Sepharose column and a
Sephacryl S-200 column, as well as gel filtration and SDS-
PAGE, to figure out the molecular weight.
columnresearchers found that the presence of calcium
ions (Ca®* activated the enzymes, while nickel (Ni*”,
cobalt (Co?”, and zinc (zn*) ions either activated or
inhibited the enzymes (30). Moreover, the plant fibres
contain sitosterol trimethylamine, an alkaloid, chlorides,
and silica (SiO,). These studies have shown that there are
a lot of salts with high levels of chlorine, a large amount
of fluoride, and vitamin C (ascorbic acid). The vitamin C
that typically found within plant composed of organic
sulphur compounds that aid the incorporation of the
antiscorbutic compounds in the body, which effectively
treats spongy and bleeding gums. However, numerous
studies have reported that extracts of S. persica have
displayed antiplaque, anti-periodontic, anti-cariogenic,
anti-inflammatory and antimycotic effects (31). The
therapeutic effects of the different components of S.
persica are outlined in Table 1.

Table 1: Therapeutic effects of different components of miswak

Phytocomponents Therapeutic effect References
Benzyl isothiocyanate (BIT) Anticarcinogenic (99)
Antibacterial effects (100)
Virucidal effects (101)
Beta-pinene Antimicrobial activity (102)
Myrcenol Antibacterial (103)
Sabiene Antimicrobial activity (104)
Silica It has abrasive properties that eliminate dental plaque (20)
and tooth stains.
Salvadorine (Alkaloids) Anticancer and antiplaque effects (105)
Anti-fungal properties (106)
It has antibacterial and gingival stimulating properties.
1,8-Cineole Antimicrobial and cytotoxic. (105)
Salvadoraside Anti-inflammatory. (107)
Isoterpinolene Antioxidant. (99)
Tannins (Tannic acid) Inhibition of C. albicans (108)
Acts as a protective layer covering the enamel of a (109)
tooth.
Essential (volatile) oils Exert carminative & antibacterial actions and stimulate (100)
the flow of saliva (antiseptic action). (35)
Sulphur Have bactericidal effects. (29)
Sodium bicarbonate Acts as a mild abrasive and can be used as a dentifrice. (110)
(NaHCO;3) Mild germicidal action
Calcium Inhibits demineralisation and induces the (29)
remineralisation of enamel.
Fluoride Anticariogenic activity and tooth remineralisation. (29)
(111)
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Chloride Inhibits the formation of calculus (112)
(113)
N-benzyl-2-phenylacetamide Inhibits human collagen-induced platelet aggregation (114)
and has antibacterial activity against E. coli.
Trimethylamine Has antibacterial, antiphlogistic, and gum-stimulating (115)
effects.
Flavonoids Has cytotoxic activity. (116)
Resins Forms the protective covering layer over enamel, which
seems to have a preventive effect against tooth cavities. (117)
Tocopherols Antioxidant characteristics and is as active as vitamin E. (116)
Clinical activities of miswak (S. persica) nonpolar extracts (45). The antioxidant potency
Antibacterial and antimicrobial activity evaluated in vitro antibacterial activities of S.
Recent in vitro investigations have demonstrated the persica extract against the three bacterial clinical isolates
antibacterial and antifungal characteristics of miswak (P. aeruginosa, Acinetobacter
against periodontal infections and cariogenic bacteria, baumannii and Enterobacter cloacae) using the

particularly Staphylococcus aureus (S.
aureus), Streptococcus mutans (S.
mutans), Streptococcus faecalis

(S.faecalis), Aggregatibacter actinomycetemco-mitans (A.
actinomycetemcomitans), Streptococcus pyogenes (S.
pyogenes), Lactobacillus acidophilus (L.
acidophilus), Haemophilus influenzae (H. influenzae),
Pseudomonas aeruginosa (P.
aeruginosa ), Porphyromonas gingivalis (P.
gingivalis), and Candida albicans (C. albicans) (36-41).
Extracts of S. persica as intracanal irrigant have
demonstrated considerable antimicrobial activity on the
oral pathogens, both in vitro and in vivo Ayoub N, et al.,
(2021) assessed the effectiveness of S. persica petroleum
ether extract (SPE) as an intracanal bactericidal
medicament for endodontic treatment against
Enterococcus faecalis (E. faecalis). According to the study,
SPE may effectively remove E. faecalis from the root
canal, making it a viable substitute for calcium hydroxide
in endodontic therapy (42). In examining three different
plant extracts, S. persica, Commiphora molmol (C.
molmol), and Azadirachta indica (A. indica), combined
with commercially available antimicrobial agents,
penicillin, tetracycline, ofloxacin, and fluconazole, on
endodontic pathogens including E. faecalis, Streptococcus
mitis (S. mitis), Actinomyces naeslundii (A. naeslundii),
and C. albicans, The findings demonstrate the efficiency
of C. molmol, A. indica, and S. persica against all
endodontic experimental pathogenic bacteria (43). Other
studies assess the antibacterial properties of miswak
extracts in ethanol against three bacterial infections (S.
aureus strain, E. faecalis strain and Klebsiella pneumoniae
strain) of the oral cavity. All miswak extracts displayed
potent antimicrobial activity against the three pathogens
(44). According to their polarity in various solvents,
miswak extracts were examined for the presence of
antibacterial agents (Abhary M and Al-Hazmi A-A, (2016),
the study reported that miswak contains more than one
kind of antimicrobial agent that restricted the
proliferation of both gram-positive and negative
bacteria. Strong antimicrobial activity was observed in
the aqueous extract and less activity in alcoholic and

chromatograms technique, producing inhibition zones of
20, 18 and 14, respectively. The antioxidant evaluation
conducted using the DPPH (1,1-diphenyl-2-picryl-
hydroxyl), free radical scavenging method, indicated that
the methanol extract exhibited higher antioxidant
efficiency compared to ascorbic acid (46).

Furthermore, an earlier study was conducted to analyse
the antimicrobial activities against S. aureus, S. mutans, S.
faecalis, S. pyogenis, L. acidophilus, P. aeruginosa, and C.
albicans isolated oral pathogens through disc diffusion
and micro-well dilution assays. The study reported that
the aqueous extract inhibited all isolated
microorganisms, particularly the Streptococcus species,
with higher efficiency compared to the methanol extract,
which was resisted by L. acidophilus and P. aeruginosa.
The strongest antibacterial activity was noted for the
aqueous extract against S. faecalis. Both aqueous and
methanol extracts exhibited equivalent antifungal activity
against C. albicans (46). Another study was performed to
analyse the antibacterial activity of S. persica extract
against bacteria (S. aureusand Streptococcus sp.)
isolated from dental plaque of patients suffering from
plaque-induced gingivitis. The methanol extract of S.
persica exhibited a significant antibacterial effect against
S. aureus and Streptococcus sp. isolates (47). Additional
research was established to investigate the antibacterial
activities of miswak extracts against multidrug-resistant
(MDR) bacterial clinical isolates excluding oral pathogens.
The miswak extract was more effective against gram-
negative bacteria in comparison to that of gram-positive
bacteria. The lowest minimum inhibitory concentration
(MIC) value was observed for Escherichia coli (E. coli),
followed by S. pyogenes, while the highest MIC value
(6.25, 12.5pg/mL) was recorded for methicillin-
resistant S. aureus (MRSA), A. baumannii,
and Stenotrophomonas maltophilia (S. maltophilia) (48).

Antimycotic activity

S. persica has exhibited considerable antifungal activity
against several fungal species. The antimycotic activities
of different solvent fractions of S. persica extract that
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include acetone, ethanol, and aqueous extracts have
been tested. Acetone extract has displayed the highest
antifungal activity, inhibiting C. albicans, Candida glabrate
(C. glabrate), Candida parapsilosis (C. parapsilosis),
Candida kefyr (C. kefyr), Candida sake (C. sake), Candida
atlantica (C. atlantica), Candida holmii (C. holmii),
Candida krusei (C. krusei), Candida maritima (C.
maritima), Pichia guilliermondii (P. guilliermondii), and
Pichia jardinii (P. jardinii). The miswak reported zone of
inhibitions of 11.33 £ 0.57 mm and 6 £ 0 mm for C. holmii
and C. krusei, respectively (35), while other studies
showed mitigative action of aqueous and methanolic
extract of S. persica against C. albicans (49). The
antimycotic effect was possible as a result of one or more
of the root contents including chlorine, trimethylamine,
alkaloid resin, and sulphur compounds.

Anti-cariogenic properties

Dental caries can be treated, and the tooth structures
restored using glass ionomer cement and dental
varnishes. Nonetheless, the effectiveness of restoration is
dependent on the deterrence of more bacterial
colonisation to the caries site and improved
remineralisation of the enamel surface. Miswak is
reported to have the three minerals (fluoride, phosphate,
and calcium) of the hydroxyapatite crystal that comprise
the teeth structure, indicating its ability to improve
dental caries restoration (50). Further report that studied
the remineralisation efficacy of teeth varnishes
introduced with chitosan, miswak, and propolis on
damaged enamel. Chitosan and miswak were shown to
have significantly higher remineralisation than the
control varnish, thus, indicating the potential of miswak
in the remineralisation of damaged enamel (51).
Furthermore, Mustafa M, et al.,, (2016) assessed the
decayed-missing-filled (DMF) index of 240 school
students across a period of two years. The incidence of
dental caries was observed to be substantially higher in
non-users of miswak than in users, suggesting the
potential efficacy of miswak for dental caries prevention
(52).

Several laboratory studies have reported that miswak
extract has a strong antibacterial effect against bacterial
species isolated from dental caries (53,54) and the anti-
decay effect of miswak has been attributed to its fluoride
content (29). This explains the higher prevalence rate of
caries in urban areas than in rural areas, where the
traditional use of miswak was more common (55). In a
clinical trial conducted on selected high school students
in the city of Yazd, Iran, Ezoddini-Ardakani F, (2010)
discovered that aqueous extracts of miswak had the
potential to prevent dental caries. (56). Other researchers
advised the utilisation of fresh miswak impregnated in
0.1% sodium fluoride (NaF) or a maximum of 0.5% NaF
for a day to avert the formation of dental caries, in an
attempt to investigate the effect of fluoridated chewing
sticks (miswak) on white patch lesions in post-
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orthodontic patients, the study concluded that the
frequent use of a fluoridated miswak enabled the
remineralisation of white spot lesions (57). Similarly, an
additional study has reported that S. persica can inhibit
growth, as well as control the colonisation and build-up
of caries because of its bioactive, dual-function, anti-
biofilm agents, thus preventing the formation of
Streptococcus mutans (S. mutans). They further claimed
that S. persica can slow the progression of tooth caries by
inhibiting the initial adhering and subsequent generation
of biofilm by cariogenic bacteria (58).

Whitening properties

The whitening action of miswak was ascribed to the
abrasive action of silica and mineral crystals. Tooth
discolouration was frequently taken care of using
abrasive materials composed of hydrated silica,
aluminium oxide, dehydrated calcium phosphate, calcium
carbonate, and perlite. Consequently, the silica in miswak
can function as a natural abrasive (59). Halib N, et al.
(2017) investigated the whitening ability of miswak on
tea and coffee-stained premolar teeth. The different
concentrations of miswak extract showed no significant
difference in whitening effect in comparison to that of
commercially available whitening toothpaste (34).
Nonetheless, another study demonstrated a higher
decrease in staining index when probiotic and miswak
spray was combined and used compared to the control,
although the disparity had no statistical significance (60).

Anti-plaque properties

Miswak plays a role in the prevention of plaque, given
that S. persica consists of an antimicrobial agent that
restrict the formation of different plaque-causing
bacteria or microbes (61). The formation of plaque via
the build-up of a significant quantity of pathogens on
enamel accounts for dental caries, which subsequently
results in several periodontal diseases. The antiplaque
effect of miswak against oral microbes is due to the
occurrence of tannins (25). Another experiment reported
the activity of S. persica against dental caries, gingivitis,
and plagque (57). However, a different study investigated
the decline in occurrences of periodontal diseases in
children using miswak. The clinical studies concluded that
S. persica is a viable alternative strategy to maintaining
good oral hygiene, thus preventing the growth and
proliferation of bacteria and fungi, which, while
simultaneously preventing the rise of periodontal
disorders, can implicitly regulate the development of
plaque and tooth cavities (32). The usage of the miswak
led to significantly lower plaque (P<.001) and gingival
(P<.01) indices as compared to tooth brushing. Image
analysis of the plaque distribution showed a significant
difference in the reduction of plague between the
miswak and toothbrush periods (P<.05). It was concluded
that miswak is more effective than toothbrushing for
reducing plaque and gingivitis when preceded by
professional instruction in its correct application. The
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miswak appeared to be more effective than
toothbrushing for removing plaque from the embrasures,
thus enhancing interproximal health (62).

Miswak is capable of considerably reducing plaque,
buccal and lingual gingivitis more than brushing with a
conventional toothbrush, although the effect might not
be very obvious with lingual surfaces. In addition, miswak
exhibits a higher reduction of A. actinomycetemcomitans
in subgingival plaque (24, 63). Combining the benefits of

Table 2: Studies on the therapeutic benefits of miswak
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miswak with those of a regular toothbrush is more
successful than either method alone. However, as
compared to just using a regular toothbrush, the debris
index shows that utilising miswak (either alone or in
conjunction with a regular toothbrush) is much more
effective (64). The therapeutic effects of miswak are
summarised in Table 2.

Effects of S. persica Findings

Articles

Antibacterial and
antifungal

Antibacterial activity of methanol and aqueous extract from S. (41)
persica and Commiphora gileadensis against 5 different bacteria

including S. mutants, L. Casei, S. aureus, S. salivarius, S. epidermidi,

F. nucleatum.

Effectiveness of ethanol extracts of S. persica stem against Gram
negatives (E. coli, Salmonella enterica, K. pneumonia, P. aeruginosa (118)
and Proteus vulgaris) The Gram-positives (S. aureus, S. epidermidis

and B. cereus) strains.

The antibacterial activity of hexan was found to be superior to that (119)
of an ethanol extract of S. persica against monospecies biofilms
established on orthodontic brackets.

S. persica hexane extracts were reported to have antibacterial (120)
action against S. aureus, P. aeruginosa, and C. albicans at high and

low concentrations, but miswak alcoholic extract had no inhibitory

effect against the same microorganisms.

Evaluated the antimicrobial effects of ethanol, methanol, and (44)
ethanol/methanol extracts of miswak S. aureus strain KKU-020,
Enterococcus faecalis strain KKU-021 and K. pneumoniae strain

KKU-022 of the oral cavity.

Miswak extract was found highly significant against fungus like C. (121)
albicans
Reported zone of inhibitions of 11.33 £ 0.57 mm and 6 + 0 mm for (35)

C. holmii and C. krusei, respectively.

Mechanical effect

Both chemically active and inactive miswak showed comparable (12)
efficacy towards plaque reduction.

A miswak can be usually utilised for a longer duration compared to (21)
a modern toothbrush, and it can reach the buccal surfaces of the
teeth with less difficulty compared to the lingual and proximal

surfaces.

The stretchy and flexible feature of the fibres in S. persica further (25)

enhances its mechanical effects.

Anti-cariogenic

Investigated the remineralisation efficacy of teeth varnishes (49)

incorporated with chitosan, miswak, and propolis on damaged
enamel. Chitosan and miswak showed significantly higher
remineralisation than the control varnish.

Whitening
properties

Reported a higher decrease in staining index when a combination (60)
of probiotic and miswak spray was used compared to the control,

although the disparity had no statistical significance.

Different concentrations of miswak extract showed no significant (34)
difference in whitening effect compared to the commercial

whitening toothpaste.
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Anti-plaque

Investigated the decline in occurrences of periodontal diseases in (39)

children using S. persica and concluded that S. persica is successful
in maintaining good oral hygiene, by indirectly controlling the
formation of plaque and dental caries.

Salivation promotion of the miswak (S. persica)

Another possible reason why the miswak is so important
for oral health is that chewing miswak sticks increases
salivation, which raises calcium and chloride content
while lowering the pH and phosphate levels. Calcium
stimulates the mineralisation of dental enamel, whereas
chloride inhibits calculus formation (65). A study found
that the miswak extract stimulated parotid gland
secretions and increased plaque pH within 30 minutes of
washing the oral cavity with the miswak extract.
Exaggerating the saliva secretions and raises the pH of
the plaque, hence preventing dental cavities (66). In
addition, the Bawazeer T M, et al. (2016) study examined
the effectiveness of aqueous extracts of S. persica (AESP)
as dissolution inhibitors for acid eroded enamel in caries-
free, non-erupted human premolar teeth. The outcome
showed the aqueous extracts of S. persica protect human
tooth enamel against citric acid solutions. Most of the
protection comes from the "shielding" effect of the
polymers, which form right away on the surface of the
enamel of a person's teeth after AESP therapy (67).

Application of miswak

Extensive research on the potency and efficacy of miswak
has confirmed its usefulness in tooth decay prevention,
even when used in the absence of any other tooth-
cleaning techniques. Consequently, there are several
existing and potential uses for miswak. For example, the
use of miswak extract chewing gum may advance oral or
periodontal health by lowering plaque, bleeding, and
gingival indices (68). This is critical because chronic
illnesses such as diabetes mellitus and renal problems
(which are frequently treated with immunosuppressive
medications) are known to be vulnerable to oral candida
infection since these conditions impair a patient's
immune response. The applications are elaborated on
below.

a) Miswak chewing stick

Miswak was shown to be a more effective antibacterial
toothbrush than commercial toothpaste, particularly
toothpaste with fluoride, and it was found to be safe for
use (69). In addition, the miswak chewing stick remains
an effective anti-plaque agent in comparison to that of a
toothbrush (70). This superiority of miswak over the
conventional technique was established by a study done
by Saha S, et al.,, (2012) among 297 individuals in
Lucknow, India. In their study, they showed that the

mean plaque index (PI) was significantly lesser in persons
that utilised the combination of miswak and toothbrush,
followed by miswak only users, with a toothbrush only
users showing the highest mean Pl (17). Another study
reports that when fluoride was added to miswak chewing
sticks, there was no noticeable alteration in plaque
reduction between the miswak and conventional
toothbrushes, as compared with or without fluoride.
Nonetheless, the rate of plaque reduction was found to
be similar for both miswak and conventional
toothbrushes (71). In other performed experimental and
clinical trials to comparatively assess plaque removal in
both miswak and toothbrush users, it was revealed that
miswak shows similar effectiveness to a toothbrush for
plague removal (72).

One study compared the effects of using miswak
combined with the conventional toothbrush and the use
of only toothbrushes on plaque levels and gingival health.
The clinical subjects had mild to moderate chronic
generalised marginal gingivitis. They found that plaque
score and gingival health were significantly enhanced
when miswak was combined with a toothbrush, which
indicated that miswak can be utilised solely without a
toothbrush since it combines the mechanical efficacy of a
toothbrush and the chemical properties of miswak (20).
The efficacy of appropriate use of chewing sticks can be
equal to toothbrushes in removing dental plaque due to
the combined effects of mechanical cleaning, improved
salivation, and leaching-out of antimicrobial substances
(61).

b) Miswak toothpaste

Miswak-incorporated toothpaste is currently prevalent in
the market. To determine its applicability as toothpaste,
miswak-incorporated toothpaste was compared with
other herbal toothpaste, like the tea tree oil-incorporated
toothpaste, in randomised controlled trials with 24
healthy people in a single-blind crossover arm. The study
revealed that the miswak toothpaste reduced plaque
much more than the tea tree oil toothpaste (73).

In another study performed in the triple-blind, parallel
arm, randomised controlled trial (RCT) of 330 healthy
youngsters, the researchers examined the effectiveness
of miswak-infused toothpaste versus fluoridated
toothpaste in reducing plaque. They found that
toothpaste with miswak was much better at getting rid of
plaque than regular fluoridated toothpaste (74).

Other researchers employed a double-blind, parallel arm,
randomised controlled trial of 66 non-smoking patients
with gingival inflammation in their clinical investigation.
In people with mild to moderate gingivitis, the efficacy of
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a miswak extract-containing toothpaste was compared to
that of an established herbal Parodontax and
conventional Colgate® toothpaste. According to the
findings, patients with gingivitis can safely use a
toothpaste containing miswak extract, which has a similar
impact to herbal toothpaste (75). Moreover, chewing
sticks provide comparable and at times greater
mechanical and chemical cleansing of oral tissues than a
conventional toothbrush, indicating that the use of
miswak may effectively and exclusively replace the
conventional toothbrush (61).

¢) Miswak mouthwash and chewing gum

Mouthwash is effective for the removal of plaque (76).
However, the conventional mouthwash contains
chlorhexidine, a cationic chemical agent that is potent
against plaque, which is reported to cause several side
effects that include teeth discolouration, oral mucosal
irritation, and horrid taste after its use (77). This has
prompted the need for natural alternative mouthwash
formulation.

In a double-blind (RCT) Niazi F H, et al., (2018) performed
a study of 80 people getting orthodontic treatment. The
results showed that the mouthwash made from miswak
was much more effective at getting rid of plaque than the
two chemical ingredients (78).

An investigation assessed the effectiveness of miswak
(ethanol and aqueous) extracts on periodontal
pathogens. The chlorhexidine (Oradex) mouthwash was
used as a positive control, and distilled water served as a
negative control mouthwash. Eikenella corrodens (E.
corrodens), S. constellatus, S. sanguis, and S. salivarius
were among the examined biofilm microorganisms. The
results revealed that the miswak ethanol extract has a
greater antibacterial effect against periodontal
pathogenic microorganisms. Consequently, it is a suitable
alternative to commercial mouthwash for decreasing and
preventing periodontal pathogenic bacteria (79).

Another study found no variation in plaque levels
between the groups using miswak and chlorhexidine
mouthwash. Fixed orthodontic treatment for four
months was the subject of a single-blind RCT in which 54
participants were enrolled. Both miswak and
chlorhexidine were more effective at getting rid of plaque
than a placebo mouthwash. This suggests that miswak
can be used as an alternative mouthwash in orthodontic
patients instead of chlorhexidine mouthwash (80). In
addition, evaluate the efficacy of plaque reduction
following the use of an electronic toothbrush with
miswak mouthwash. It was found that the combination of
miswak mouthwash and an electronic toothbrush
significantly decreased plaque in 72 orthodontic patients
with at least two areas of gingival expansion, compared
to the use of only an electronic toothbrush (81). The
investigation by Almas K, et al., (2005), obtained eight
commonly used non-alcohol mouthwashes that were
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commercially available in the Middle East (Saudi Arabia),
namely (Corsodyl®, AIprox®, Oral-B advantages,
FIorosept®, Sensodyne®, AquafreshE, Betadine®, and
Emoform-F®) and 50% miswak extract against seven
microorganisms. The result revealed the miswak extract
had mild antimicrobial activity against S. mutans (82).
Other studies compared the effectiveness of
commercially available herbal mouthwash containing S.
persica extracts to that of a placebo. Compared to pre-
treatment values, the S. persica mouthwash enhanced
gingival health and decreased the carriage rate of
cariogenic bacteria in the research. The placebo (vehicle
control) also dramatically improved gingival health.
Neither S. persica nor placebo decreased dental plaque
accumulation (83). In different research, 24-hours plaque
re-growth, double-blinded randomised controlled
crossover trial was carried out where a miswak (roots
of S. persica (7.82 mg) extracts/1 ml distilled water) and
green tea (0.25mg) mixture mouthwash was compared
with chlorhexidine mouthwash. The miswak and green
tea combination mouthwash displayed a considerably
higher reduction in plaque build-up compared to the
placebo and chlorhexidine mouthwash (21).

Miswak-flavoured chewing gum has also been
manufactured. Amoian B, et al., (2010) studied miswak
chewing gum with or without tooth scaling. There was no
statistically significant difference in plaque reduction
across the groups that rinsing with 15 ml of combination
twice daily (68).

d) Miswak varnish

The miswak-containing varnish was effective in enamel
remineralisation. In an in vitro study, the ions released
from different varnishes were assessed to compare the
remineralising potential of alcohol and freeze-dried
aqueous miswak extracts, propolis ethanolic extract, and
chitosan nanoparticles in the presence and absence of 5%
NaF to 5% NaF varnish. Seventy sound-extracted primary
molars were mesiodistally divided. Each of the equal
halves of enamel and dentin was varnished with acid-
resistance varnish. Surface microhardness specimens
were implanted in polymethyl methacrylate, then enamel
was sanded flat and manually polished with aqueous
silicon carbide slurries up to 4000 grit and subjected to
enamel lesion formation via immersion in a
demineralising solution. The results showed the chitosan-
nanoparticles and miswak-containing varnishes were
most effective in remineralising enamel lesions, probably
due to the release of F, Ca™, and PO4 ™ ions compared to
NaF varnish, which released F~ only. (49).

Other researchers evaluated the effects of miswak
extract varnish on S. mutans levels in saliva and plaque in
orthodontic patients compared to a varnish containing
chlorhexidine. A random study of 75 female orthodontic
patients, ages 14 to 20, was followed for three months
and the gingival bleeding index (GBI) and plaque index
(PI) statuses were tested. The results demonstrated that
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miswak varnish can be a suitable natural alternative for
chlorhexidine varnish as an anti-cariogenic agent when
used monthly (84).

To compare the effects of fluoride varnishes, propolis-
based chitosan varnish, and S. persica varnish on S.
mutans and Lactobacilli count, ElSayed M, et al., (2020)
randomly selected 48 children who were enrolled in the
study, and the designated varnishes were applied to all
the teeth of subjects in all the three groups and followed
up for 6 months. The results showed that both S. mutans
and Lactobacillus bacteria were affected by all-natural
varnishes, but the S. persica varnish was the most
effective (85).

e) Miswak containing glass ionomer cement

The miswak incorporation in glass ionomer cement
improved restoration survivability after atraumatic
restorative treatment (ART) approach. Throughout an in
vivo investigation, 35 children between the ages of six
and nine with 60 first permanent molar teeth were
enrolled, to assess the therapeutic efficacy and in vivo
antibacterial effect of adding chlorhexidine gluconate
(CHX) or aqueous of miswak to conventional glass
ionomer cement (GIC). The result demonstrated a more
effective reduction in bacterial counts by combining glass
ionomer with either CHX or miswak inhibits the growth of
caries under restorations in young permanent molars
(86).

Another study examined the impact of introducing CHX
and miswak extract to GIC as a restorative material in
early childhood caries (ECC). They discovered that
aqueous extracts of miswak and 1% chlorhexidine
digluconate were equally efficient against S. mutans and
S. sobrinus, rather than the conventional anhydrous GIC
which was the least effective (87). Hence, miswak can be
used as an alternative herbal antibacterial agent against
S. mutans and S. sobrinus to improve anhydrous GIC (88).
Moreover, the addition of 0.25 % miswak and 1.25 %
propolis might increase the fluoride-releasing capacity of
the studied GIC (89).

f) Endodontic irrigation solution

The removal of bacterial contaminants is crucial to the
effectiveness of root canal therapy, and this is
accomplished with the use of a root canal chemical
irrigant like sodium hypochlorite, which has the
drawbacks of being irritating to periapical tissues,
staining the instruments, scorching the surrounding
tissues, etc. According to the research, 10% of miswak
water extraction is a powerful antibacterial agent when
employed in a clinical setting as an irrigant in the
endodontic treatment of teeth with necrotic pulp (90). In
other research the antibacterial activity of Azadirachta
indica (neem) and S. persica (miswak) extracts against E.
faecalis was investigated. 50 single-rooted teeth
exhibited size 40 K-file apical canal enlargements. In 3 ml
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of brain-heart broth, each root was autoclaved. Following
E. faecalis infection in the root canal, samples were split
into five categories depending on solution type: normal
saline group, NaOCI solution group, neem leaf extract
group, miswak extract group , and a combination of
NaOCI and neem leaf extract group. Miswak extract has
the least antibacterial activity against E. faecalis.
However, the combining herbal and synthetic chemicals
can enhance antibacterial activity (91).

In vitro antimicrobial effects of 1%, 5%, 10%, 15%, and
20% alcoholic extract of miswak, 5.25% sodium
hypochlorite, 0.2% chlorhexidine, and normal saline
revealed that all concentrations of miswak extract,
sodium hypochlorite, and chlorhexidine had a significant
antimicrobial effect against aerobic and anaerobic
bacteria recovered from teeth with necrotic pulps,
whereas the best antibacterial action was seen at a
concentration of 15% of miswak extract (92).

The addition investigation involved 40 infected primary
teeth where the children were separated into four groups
of 10. As an irrigating solution, Group 1 received 3%
sodium hypochlorite; Group 2 received 12.5% alcoholic
extract of miswak; Group 3 received 11% alcoholic
extract of propolis; and Group 4 received 0.9% saline.
They used sodium hypochlorite's antibacterial activity as
the gold standard to compare the antimicrobial
properties of propolis and miswak. Depending on the
statistics, it appears that miswak may be a suitable
natural alternative to sodium hypochlorite, whereas
propolis performed similarly to the placebo (normal
saline) (93).

Limitations and disadvantages of miswak use

Despite the benefits and therapeutic effects of miswak
demonstrated in several types of study, its use is limited
by a variety of constraints. Miswak users showed
significantly greater rates of gingival recession than
toothbrush users (94). In addition, higher occlusal wear,
tooth abrasion, gingival recession, and indications of soft
tissue damage were shown to be substantially correlated
with miswak usage (95). Although miswak users displayed
good dental hygiene and a favourable gingival index score
(96, 97). Furthermore, according to a study carried out
on the Muslim populace of Banyo in the Adamawa area
of Cameroon. The miswak users were less prone to
dentist visitations and mouth odour but were more likely
to report oral health problems than the non-users among
adults (98). Moreover, contrary to the usual toothbrush,
the bristles of the miswak are positioned along the long
axis of its handle, which reduces access to the lingual
surfaces or the interdental spaces, although the facial
surfaces of the teeth are more accessible. Therefore, it
may be impossible for miswak users to easily reach all
surfaces of the teeth. In contrast, the angulation of a
conventional toothbrush enables the user to easily access
distal tooth surfaces, especially on the posterior teeth.
Overall, the miswak mechanical action in plaque removal
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is limited by the way its bristles are arranged (i.e., they
are not angled). In addition, both the brushing method
and its application are unfamiliar to most of the
populace. As a result, improper usage of a miswak
toothbrush raises the risk of tooth wear and gingival
recession.

Conclusion

This focuses on the key significant effects of miswak on
oral hygiene, oral disease prevention, as well as health
promotion. Because of its outstanding chemo-mechanical
plaque-removing efficacy and wide range of
phytochemicals, available descriptive studies and
experimental research support the notion that miswak
could be a beneficial dental hygiene solution. The clinical
effects of miswak, which include anti-bacterial, anti-
fungal, anti-plaque, anti-gingivitis, anti-cariogenic, and
whitening properties, were comprehensively reviewed.
Despite all of the miswak properties, most people are
unfamiliar with the brushing method and its application
resulting in improper usage of a toothbrush, which raises
the risk of tooth wear and gingival recession. Modern
science and technology are being used to design modern
doses in order to reap the greatest clinical advantages
from miswak toothbrushes to be easier to use and more
familiar to the public, given their broad catalogue of
benefits and therapeutic effects on oral health.

Acknowledgement

This work was supported by the Ministry of Higher
Education, Malaysia, through Fundamental Research
Grant Scheme (FRGS)(FRGS/1/2021/SKKO/USM/03/9).

Competing interests
The authors have no conflict of interest by any
circumstances by other secondary bodies.

References

1. Almas K. The antimicrobial effects of seven different
types of Asian chewing sticks. Odontostomatol
Trop. 2001;24:17-20.

2. Niazi F, Naseem M, Khurshid Z, Zafar MS, Almas K.
Role of Salvadora persica chewing stick (miswak): A
natural toothbrush for holistic oral health. Eur J
Dent. 2016;10(2):301-308.

3.  Wu CD, Darout IA, Skaug N. Chewing sticks timeless
natural toothbrushes for oral cleansing, J
Periodontal Res. 2001;36(5):275-284.

4. Tenguria M, Chand P, Upadhyay R. Estimation of
total polyphenolic content in aqueous and
methanolic extracts from the bark of acacia nilotica.
Int J Pharm Sci Res. 2012; 3(9):3458-3461.

5. Sagar S. Role of natural toothbrushes in containing
oral microbial flora-a review. Asian J Pharm Clin Res.
2015;8(4):29-33.

6. Bhambal A, Kothari S, Saxena S, Jain M.
Comparative effect of neemstick and toothbrush on

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

JUMMEC 2023: 1

plague removal and gingival health - A clinical trial.
J Adv Oral Res. 2012;3(3):51-56.

Safiaghdam H, Oveissi V, Bahramsoltani R, Farzaei
MH, Rahimi R. Medicinal plants for gingivitis a
review of clinical trials. Iran J Basic Med Sci.2018;
21(10): 978-991.

Malik AS, Shaukat MS, Qureshi AA, Abdur R.
Comparative effectiveness of chewing stick and
toothbrush: A randomized clinical trial. N Am J Med
Sci. 2014; 6(7):333-337.

Haque MM, Alsareii SA. A review of the therapeutic
effects of using miswak (Salvadora Persica) on oral
health. Saudi Med J. 2015;36(5):530-543.

Maggio A, Reddy MP, Joly RJ. Leaf gas exchange and
solute accumulation in the halophyte Salvadora
persica grown at moderate salinity. Environ Exp Bot.
2000;44(1):31-38.

Darout IA. The natural toothbrush miswak and the
oral health. Int J Life Sc Bt Pharm Res. 2014;3(2):1-
14.

Sofrata A, Santangelo EM, Azeem M, Borg-Karlson
AK, Gustafsson A, Pitsep K. Benzyl isothiocyanate a
major component from the roots of Salvadora
persica is highly active against Gram-Negative
bacteria. PLoS One. 2011;6(8): e230042.

Bos G. The miswak, an aspect of dental care in
islam. Med Hist. 1993;37(1): 68-79.

Ahmad H, Ahamed N. Therapeutic properties of
meswak chewing sticksa review. African J
Biotechnol. 2012;11(83):14850-14857.

Galletti GC, Chiavari G, Kahie YD. Pyrolysis/gas
chromatography/ion-trap mass spectrometry of the
tooth brush tree (Salvadora persica L). Rapid
Commun Mass Spectrom. 1993;7(7):651-655.
Amaral JS, Casal S, Pereira JA, Seabra RM, Oliveira
BPP. Determination of sterol and fatty acid
compositions oxidative stability and nutritional
value of six walnut (Juglans regia L) cultivars grown
in portugal. J. Agric Food Chem. 2003; 51(26):7698-
7702.

Saha S, Mohammad S, Saha S, Samadi F. Efficiency
of traditional chewing stick miswak as an oral
hygiene aid among Muslim school children in
Lucknow a cross-sectional study. J Oral Biol
Craniofacial Res. 2012;2(3):176-180.

Nordin A, Bin Saim A, Ramli R, Hamid AA, Nasir
NWM, Idrus RBH. Miswak and oral health an
evidence-based review. Saudi J Biol Sci. 2020; 27(7)
1801-1810.

Moher D, Liberati A, Tetzlaff J, Altman DG.
Academia and clinic annals of internal medicine
preferred reporting items for systematic reviews
and meta-analyses. Ann Intern Med.
2009;151(4):264-269.

Patel PV, Shruthi S, Kumar S. Clinical effect of
miswak as an adjunct to tooth brushing on
gingivitis. J Indian Soc Periodontol. 2012;16(1):84-
88.

320



SPECIAL ISSUE

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Abdulbaqgi HR, Himratul-Aznita WH, Baharuddin NA.
Evaluation of Salvadora persica L and green tea
anti-plaque effect a randomised controlled
crossover clinical Trial. BMC Complement Altern
Med. 2016;16(1):1-7.

Daroutand IA, Skaug N. Comparative oral health
status of an adult sudanese population using
miswak or toothbrush regularly. Saudi Dent J.
2004;16(1): 29-38.

Tartaglia GM, Kumar S, Fornari CD, Corti E, Connelly
ST. Mouthwashes in the 21st century a narrative
review about active molecules and effectiveness on
the periodontal outcomes. Expert Opin Drug Deliv.
2017;14(8):973-982.

Sofrata AH, Claesson RLK, Lingstrom PK, Gustafsson
AK. Strong antibacterial effect of miswak against
oral microorganisms associated with periodontitis
and caries. J Periodontol. 2008;79(8):1474-1479.
Ahmad H, Rajagopal K. Salvadora persica L meswak
in dental hygiene. Saudi J Dent Res. 2014;5(2):130-
134,

Khatak M, Khatak S, Siddqui A, Vasudeva N,
Aggarwal A, Aggarwal P. Salvadora persica.
Pharmacogn Rev. 2010; 4(8):209-214.

Naseem S, Hashmi K, Fasih F, Sharafat S, Khanani R.
In vitro evaluation of antimicrobial effect of miswak
against common oral pathogens. Pakistan J Med Sci.
2014;30(2):398-403.

Abdel-KMS, Khamis EH, Foudah Al, Algarni MH. GC
quantitative analysis of benzyl isothiocyanate in
Salvadora persica roots extract and dental care
herbal products. Saudi Pharm J. 2018;26(4):462-
466.

Tubaishat RS, Darby ML, Bauman DB, Box CE. Use of
miswak versus toothbrushes oral health beliefs and
behaviours among a sample of Jordanian adults. Int
J Dent Hyg. 2005; 3(3):126-136.

Mohamed SA, Almulaiky YQ, Ahmed YM, Al-Bar
OAM, Ibrahim HI. Purification and characterization
of a-amylase from miswak Salvadora persica. BMC
Biochem. 2014;19(1):2-10.

Chaurasia A, Patil R, Nagar A. Miswak in oral cavity-
An update. J Oral Biol Craniofacial Res.
2013;3(2):98-101.

Masood Y, Masood M, Hassan MIA, Al-Bayaty
FHMA. Biological effects of miswak (Salvadora
persica). Curr Top Nutraceutical Res. 2010;8(4):161-
168.

Jassim SA, Hammud KK. Alsheekhly B. Valuable
dental materials from Salvadora persica plants.
Medico-Legal Updat. 2021;21(1):893-903.

Halib N, Nuairy NB, Ramli H, Ahmad I, Othman NK,
Salleh SM, et al. Preliminary assessment of
Salvadora persica whitening effects on extracted
stained teeth. J Appl Pharm Sci. 2017;7(12):121-
125.

Noumi E, Snoussi M, Trabelsi N, Hajlaoui H, Ksouri
R, Valentin E, et al. Antibacterial, anticandidal and

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

JUMMEC 2023: 1

antioxidant activities of Salvadora persica and
Juglans regia L extracts. J Med Plants Res.
2011;5(17):4138-4146.

Al-Bayati FA, Sulaiman KD. In vitro antimicrobial
activity of Salvadora persica L extracts against some
isolated oral pathogens in Iraq. Turkish J Biol.
2008;32 (1):57-62.

Mohamed SA, Khan JA. Antioxidant capacity of
chewing stick miswak Salvadora persica. BMC
Complement Altern Med. 2013;13(1):1-6.

Alili N, Turp JC, Kulik EM, Waltimo T. Volatile
compounds of Salvadora persica inhibit the growth
of oral Candida species. Arch Oral Biol.
2014;59(5):441-447.

Alireza RGA, Afsaneh R, Hosein MSS, Siamak Y,
Afshin K, Zeinab K, et al. Inhibitory activity of
Salvadora persica extracts against oral bacterial
strains associated with periodontitis an in-vitro
study. J Oral Biol Craniofacial Res. 2014;4(1):19-23.
Fallah M, Fallah F, Kamalinejad M, Malekan MA,
Akhlaghi Z, Esmaeili M. The antimicrobial effect of
aquatic extract of Salvadora persica on
mycobacterium bovis in vitro. Int J
Mycobacteriology. 2015;4(1):167-168.

Al-sieni All. The antibacterial activity of traditionally
used Salvadora persica L miswak and commiphora
gileadensis palsam in Saudi Arabia. Afr J Tradit
Complement Altern Med. 2014;11(1):23-27.

Ayoub N, Badr N, Alghamdi S, Alzahrani A,
Alsulimani R, Nassar A, et al. The effectiveness of
Salavadora Persica siwak petroleum ether extract as
an intracanal medicament used in endodontic
therapy:An In Vitro Study. 2021; 1-31.

Arora S, Saquib SA, Algarni YA, Kader MA, Ahmad |,
Alshahrani MY, et al. Synergistic effect of plant
extracts on endodontic pathogens isolated from
teeth with root canal treatment failure an in vitro
study. Antibiotics. 2021;10(5):1-14.

El-Latif HA, Alrumman SA. Antibacterial activity of
miswak Salvadora persica extracts against isolated
and genetically identified oral cavity pathogens.
Technol Heal Care. 2016;24(s2):5841-5848.

Abhary M, Al-Hazmi A-A. Antibacterial activity of
miswak (Salvadora persica L) extracts on oral
hygiene. J Taibah Univ Sci. 2016; 10(4):513-520.
Hammad H, Al-Qaoud K, Hammad M, Mansi M,
Effects of Salvadora persica extract on DOK oral
epithelial dysplasia and PE/CA-PJ15 oral cancer cell
lines. Oral Surg Oral Med Oral Pathol Oral Radiol.
2014;118(6):e195—-e196.

Mahdi LH, Aziz R, Murtatha A, Shafiq SA. Effect of
plant extracted Salvadora persica L on some
isolated pathogens from mouth and teeth. World J
Pharm Res. 2014;4(1):1571-1576.

Al-Ayed MSZ, Asaad AM, Qureshi MA, Attia HG,
Almarrani AH. Antibacterial activity of Salvadora
persica L miswak extracts against multidrug
resistant bacterial clinical isolates. Evidence-based

321



SPECIAL ISSUE

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Complement Altern Med.2016; 2016(7083964):1-5.
Wassel MO, Sherief DI. lon release and enamel
remineralizing potential of miswak propolis and
chitosan nano-particles based dental varnishes.
Pediatr Dent J. 2019;29(1):1-10.

Dianti F, Triaminingsih S, Irawan B. Effects of
miswak and nano calcium carbonate toothpastes on
the hardness of demineralized human tooth
surfaces. J Phys Conf Ser. 2018;1073(3):032008.
Wassel MO, Khattab MA. Antibacterial activity
against streptococcus mutans and inhibition of
bacterial induced enamel demineralization of
propolis miswak and chitosan nanoparticles based
dental varnishes. J Adv Res. 2017;8 (4):387-392.
Mustafa M, Alleaidi Z, AlAajam WH, Mohammed
KAD. Study of caries prevalence among miswak and
non-miswak users a prospective study. J. Contemp
Dent Pract 2016; 17(11):926-929.

Tektook NK. The antibacterial effect of extracts of
Salvadora perscia against oral pathogenic bacteria
isolated from dental caries. Al-Kufa Univ J Biol.
2016; 8(3):253-263.

Wali N, Afifi IK, Balata JF, Badr NA, Effect of an
experimental mouthwash extracted from miswak (
Salvadorapersica ) on cariogenic bacteria and dental
plaque formation. IntJ Curr Res. 2018;10(1):64070-
64075.

Halawany HS. A review on miswak (Salvadora
persica) and its effect on various aspects of oral
health. Saudi Dent J. 2012; 24(2):63-69.
Ezoddini-Ardakani F. Efficacy of miswak (Salvadora
persica) in preventing dental caries. Health Irvine
Calif. 2010; 2(5):499-503.

Baeshen H, Birkhed D. Release of fluoride from
fresh and old NaF-impregnated chewing sticks
miswaks in vitro and oral retention in vivo. Oral
Heal Prev Dent. 2010; 8(1):93-99.

Baeshen HA, Lingstrom P, Birkhed D. Effect of
fluoridated chewing sticks miswaks on white spot
lesions in postorthodontic patients. Am J Orthod
Dentofac Orthop. 2011; 140(3):291-297.
Al-Sohaibani S, Murugan K. Anti-biofilm activity of
Salvadora persica on cariogenic isolates of
streptococcus mutans in vitro and molecular
docking studies. Biofouling. 2012;28(1):29-38.

Nasry NMS, Elgamily H, El-Refai I. The clinical
efficacy of a probiotic miswak oral spray in patients
with gingivitis. J Int Dent Med Res. 2018;11(3):433-
440.

Adam EFA, Mohd N, Rani H, Baharin B, Yusof YPM.
Salvadora persica L chewing stick and standard
toothbrush as anti-plaque and anti-gingivitis tool a
systematic  review and meta-analysis.  J.
Ethnopharmacol. 2021; 274: 113882.

Al-Otaibi M, Al-Harthy M, Soder B, Gustafsson A,
Angmar MB. Comparative effect of chewing sticks
and toothbrushing on plaque removal and gingival
health. Oral Health Prev Dent. 2003;1(4):301-307.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

JUMMEC 2023: 1

Esfahani ZJ, Kadkhoda Z, Eshraghi SS, Surmaghi
MHS. Antibacterial effect of an herbal product
persica on porphyromonas gingivalis and
aggregatibacter actinomycetemcomitans an in-vitro
study. J Dent Tehran. 2014;11(4):464-472.

Dizaye K, Othman Z. Therapeutic effects of
Salvadora persica miswak on patients with mild to
moderate gingivitis. Erbil Dent J. 2020;3(2):119-125.
Sofrata A, Lingstrom P, Baljoon M, Gustafsson A.
The effect of miswak extract on plaque pH: An in
vivo study. Caries Res. 2007;41(6):451-454.

Alali F, Hudaib M, Aburjai T, Khairallah K, Al-Hadidi
N. GC-MS analysis and antimicrobial activity of the
essential oil from the stem of the Jordanian
toothbrush tree Salvadora persica. Pharm Biol.
2004;42(8):577-580.

Bawazeer TM, Alsoufi MS, Katowah D, Alharbi WS.
Effect of aqueous extracts of Salvadora persica
miswak on the acid eroded enamel surface at nano-
mechanical scale. Mater Sci Appl. 2016; 7(11):754-
771.

Amoian B, Moghadamnia  AA, Barzi S,
Sheykholeslami S, Rangiani A. Salvadora persica
extract chewing gum and gingival health
improvement of gingival and probe-bleeding index.
Complement Ther Clin Pract. 2010;16(3):121-123.
Al-Zubaidy KI. In vitro comparison of the in vitro
comparison of the antibacterial effect between
miswak and some toothpastes on oral biofilm
forming bacteria. World J Pharm Res. 2016;
5(5):1779-1792.

Riasat M, Hassan S, Farooq A, Gul K, Alam K,
Shehzad S. Comparison of Salvadora persica
chewing stick and manual tooth brush for efficacy
of plague removal a randomized controlled trial. J
Med Sci. 2021;29(2):98-101.

Baeshen H, Salahuddin S, Dam R, Zawawi KH,
Birkhed D. Comparison of fluoridated miswak and
toothbrushing with fluoridated toothpaste on
plague removal and fluoride release. J Contemp
Dent Pract. 2017;18(4):300-306.

Batwa M, Bergstrom J, Batwa S, Al-Otaibi MF. The
effectiveness of chewing stick miswak on plaque
removal. Saudi Dent J. 2006;18(3):125-133.

Varma SR, Sherif AH, Serafi A, Fanas SA, Desai V,
Abuhijleh E, et al. The antiplaque efficacy of two
herbal-based toothpastes: a clinical intervention. J
Int Soc Prev Community Dent. 2018;8(831):21-27.
Gupta P, Agarwal N, Anup N, Manujunath BC, Bhalla
A. Evaluating the anti-plaque efficacy of meswak
Salvadora persica containing dentifrice a triple blind
controlled trial. J Pharm Bioallied Sci.
2012;4(4):282-285.

Azaripour A, Mahmoodi B, Habibi E, Willershausen |,
Schmidtmann |, Willershausen B. Effectiveness of a
miswak extract-containing toothpaste on gingival
inflammation: a randomized clinical trial. Int J Dent
Hyg. 2017;15(3):195-202.

322



SPECIAL ISSUE

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Farook FF, Said KN. A review of the effectiveness of
antiseptic mouth rinses for oral health. J Oral Hyg
Heal. 2018;6(3):1-6.

Marion J, Pavan K, Arruda MEBF, Nakashima L,
Morais CAH. Chlorhexidine and its applications in
endodontics a literature review. Dent Press Endod.
2013;3(3):36-54.

Niazi FH, Kamran MA, Naseem M, AlShahrani |, Fraz
TR, Hosein M. Anti-plaque efficacy of herbal
mouthwashes compared to synthetic mouthwashes
in patients undergoing orthodontic treatment a
randomised controlled trial. Oral Health Prev Dent.
2018;16(5):409-416.

AL-Bayaty FH, Abdulla MA, Hassan MIA, Roslan SNB,
Hussain SF, Said HBB. Effect of mouthwash
extracted from miswak (Salvadora persica) on
periodontal pathogenic bacteria an in-vitro study.
Int Conf Sci Soc Res. 2010; CSSR 2010: 178-181.
Sobouti F, Rakhshan V, Heydari M, Keikavusi S,
Dadgar S, Shariati M. Effects of fixed orthodontic
treatment and two new mouth rinses on gingival
health a prospective cohort followed by a single-
blind placebo-controlled randomized clinical trial.
Int Orthod. 2018;16(1):12-30.

Farhadian N, Bidgoli M, Jafari F, Mahmoudzadeh
MY, Miresmaeili A. Comparison of electric
toothbrush persica and chlorhexidine mouthwashes
on reduction of gingival enlargement in orthodontic
patients a randomised clinical trial. Oral Health Prev
Dent. 2015; 13(4):301-307.

Almas K, Skaug N, Ahmad I. An in vitro antimicrobial
comparison of miswak extract with commercially
available non-alcohol mouthrinses. Int J Dent Hyg.
2005;3(1):18-24.

Khalessi AM, Pack ARC, Thomson WM, Tompkins
GR. An in vivo study of the plaque control efficacy
of persica a commercially available herbal
mouthwash containing extracts of Salvadora
persica. Int Dent J. 2004;54(5):279-283.

Abdel-H S, Yousry T, Mowafy M. The effect of
miswak varnish on streptococcus mutans count and
gingival inflammation in orthodontic patients. Egypt
Orthod J. 2021;59(6): 58-74.

ElSayed IFBRM, El-Bayoumy SY. Comparative
evaluation of the effects of fluoride varnish propolis
based chitosan varnish and Salvadora persica
varnish on streptococcus mutans and lactobacilli
count. Al-Azhar J Dent Sci. 2020; 23(3): 291-299
Kabil NS, Badran AS, Wassel MO. Effect of the
addition of chlorhexidine and miswak extract on the
clinical performance and antibacterial properties of
conventional glass ionomer an in vivo study. Int J
Paediatr Dent. 2017;27(5):380-387.

Duque C, Aida KL, Pereira JA, Teixeira GS, Teixeira-
CSA, Perrone LR, et al. In vitro and in vivo
evaluations of glass-ionomer cement containing
chlorhexidine for atraumatic restorative treatment.
J Appl Oral Sci. 2016;25(5): 541-550.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

JUMMEC 2023: 1

Kalpavriksha AJ, Siddaiah SB, Bilichodmath S,
Prabhakara S, Rao HMH. Comparative evaluation of
antibacterial effect of gic containing chlorhexidine
and miswak on streptococcus mutans and
streptococcus sobrinus in early childhood caries
children a pcr study. Int J Clin Pediatr Dent.
2021;14(2):229-234.

Elgamily H, Ghallab O, El-Sayed H, Nasr M.
Antibacterial potency and fluoride release of a glass
ionomer restorative material containing different
concentrations of natural and chemical products an
in-vitro comparative study. J Clin Exp Dent.
2018;10(4):e312-e320.

Al-salman TH, Ali MGA, Al-Nuaimy OM. The
antimicrobial effect of water extraction of Salvadora
persica miswak as a root canal irrigant. Al-Rafidain
Dent J. 2005;5(1):33-36.

Al Qarni FM, ElFasakhany FM, Kenawi LM, Moustafa
AM. Antimicrobial activity of Azadirachta indica
neem and Salvadora persica miswak extracts as
endodontic irrigants. Endo EPT. 2019;13(3):237-245.
Al-Sabawi NA, Al Sheikh Abdal KAK, Taha MY. The
antimicrobial activity of Salvadora persica solution
miswak-siwak as root canal irrigant a comparative
study. Univ Sharjah J Pure Appl Sci. 2007;4(3):69-91.
Shingare P, Chaugule V. Comparative evaluation of
antimicrobial activity of miswak propolis sodium
hypochlorite and saline as root canal irrigants by
microbial culturing and quantification in chronically
exposed primary teeth. Germs. 2011; 1(1):12.
Raghavendra MS, Sunaina S, Sachin BM, Ramesh A,
Abhishek A. Comparative study to assess the effect
of chewing stick and toothbrush on oral hygiene
and periodontal status among Indian population. Int
J Public Heal Dent. 2010;1(1): 6-12.

Karia R, Kelleher MG. Bizarre tooth surface loss and
the miswak stick. Dent Update. 2014;41(4):355-364.
Amro S, Amin H, Batvva M. Oral hygiene and
periodontal status associated with the use of
miswak or toothbrush among saudi adult
population. Cairo Dent J. 2000;23(2):159-166.

Saleh M. Effect stick of miswak on periodontal
reccesion to jama’ah tabligh Kerung Kerung Kota
Makassar, Indonesia. Int J Dent Med. 2017;3(1):1-3.
Agbor MA, Azodo CC. Assessment of chewing stick
miswak use in a Muslim community in Cameroon.
Eur J Gen Dent. 2013;2(1):50-53.

Wu CL, Huang AC, Yang JS, Liao CL, Lu HF, Chou ST,
et al. Benzyl isothiocyanate (BITC) and phenethyl
isothiocyanate (PEITC)-mediated generation of
reactive oxygen species causes cell cycle arrest and
induces apoptosis via activation of caspase-3,
mitochondria dysfunction and nitric oxide (NO) in
human osteogenic. J Orthop Res. 2011;29(8): 1199-
1209.

Farag MA, Fahmy S, Choucry MA, Wahdan MO,
Elsebai MF. Metabolites profiling reveals for
antimicrobial compositional differences and action

323



SPECIAL ISSUE

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

mechanism in the toothbrushing stick miswak
Salvadora persica. J Pharm Biomed Anal.
2017;133:32-40.

Abd El-Ghani AAM, Ahmed BM, Abdel-Raouf A,
Nagwa SA, Hussein HA. Salvadora persica as natural
anti-viral agent. Egyptian J Virol. 2013;10:78-88.
Silva ACRd, Lopes PM, Azevedo MBd, Costa DCM,
Alviano CS, Alviano DS. Biological activities of a-
pinene and B-pinene enantiomers. Molecules. 2012;
17(12):6305-6316.

Miyamoto T, Okimoto T, Kuwano M. Chemical
composition of the essential oil of mastic gum and
their antibacterial activity against drug-resistant
helicobacter pylori. Nat Products Bioprospect.
2014;4(4):227-231.

Matasyoh LG, Matasyoh JC, Wachira FN, Kinyua
MG, Muigai AWT, Mukiama TK. Antimicrobial
activity of essential oils of Ocimum Gratissimum L
from different populations of kenya. Afr J Trad
CAM. 2008;5(2):187-193.

Dabholkar CS, Shah M, Kathariya R, Bajaj M, Doshi
Y. Comparative evaluation of antimicrobial activity
of pomegranate-containing mouthwash against
oral-biofilm forming organisms an invitro microbial
study. J Clin Diagnostic Res. 2016;10(3):65-69.
Noumi E, Snoussi M, Hajlaoui H, Valentin E,
Bakhrouf A. Antifungal properties of Salvadora
persica and Juglans regia L. extracts against oral
candida strains. Eur J Clin Microbiol Infect Dis.
2010;29(1):81-88.

Lee JH, Sun YN, Kim YH, Lee SK, Kim HP. Inhibition of
lung inflammation by acanthopanax divaricatus var
albeofructus and its constituents. Biomol Ther.
2016;24(1):67-74.

Kumar S, Navneet, Gautam S, Kumar V Preliminary
phytochemical screening and antimicrobial activity
of Salvadora persica Linn extracts against oral
pathogens. Fungal Genomics Biol. 2016; 6 (1): 1-4.
Kumar D, Sharma PK. Anthelmintic antimicrobial
and antioxidant activity of different part of indian
origin Salvadora persica. ] Med Pharm Allied Sci.
2021; 10(3):2729-2736.

Sadhan RIAl, Almas K. Miswak (chewing stick) a
cultural and scientific heritage. Saudi Dent J.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

JUMMEC 2023: 1

1999;11(2):80-87.

Almas K, Al-Lafi TR. The natural toothrush. World
health forum. 1995;16(2): 206-210.

Alali F, Al-Lafi T. GC-MS analysis and bioactivity
testing of the volatile oil from the leaves of the
toothbrush tree Salvadora persica L. Nat Prod Res.
2003;17 (3):189-194.

Darout IA, Christy AA, Skaug N, Egeberg PK.
Identification and quantification of some potentially
antimicrobial anionic components in miswak
extract. Indian J Pharmacol. 2000;32(1):11-14.

Khalil AT. Benzylamides from Salvadora persica.
Arch Pharm Res. 2006;29 (11):952-956.

Hattab FN. Meswak the natural toothbrush. J Clin
Dent. 1997;8(5):125-129.

Mariod AA, Matthdus B, Hussein IH. Chemical
characterization of the seed and antioxidant activity
of various parts of Salvadora persica JAOCS. J Am Qil
Chem Soc. 2009;86(9):857-865.

Gazi MI, Davies TJ, Al-Bagieh N, Cox SW.The
immediate-and medium-term effects of meswak on
the composition of mixed saliva. J Clin Periodontol.
1992;19(2):113-117.

Abdallah EM, Harbi KAAI. Phytochemical screening
and antibacterial activity of crude aqueous and
ethanol extracts of Salvadora persica L stem miswak
from Saudi Arabia. J Phytopharm. 2015;4(5):243-
247.

Halawany HS, Abraham NB, Siddiqui YM, Balto HA,
Jacob V. Antimicrobial efficacy of Salvadora persica
extracts on a monospecies biofilm on orthodontic
brackets in vitro. Oral Heal Prev Dent.
2014;14(2):149-155.

Alamri HMSA, Hashish N. Antimicrobial effect of
almiswak (Salvadora persica Linn) extracts, against
selected pathogenic microbes. Eur J Pharmacetical
Med Res. 2018;5(11):287-293.

Amjed S, Junaid K, Jafar J, Amja T, Magsood W,
Mukhtar N, et al. Detection of antibacterial
activities of miswak kalonji and aloe vera against
oral pathogens & anti-proliferative activity against
cancer cell line. BMC Complement Altern Med.
2017;17(1):1-10.

324



