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Abstract

Boswellia serrate is one of traditional remedy used for a long time to cure many diseases. Due to Hence,
there is a motivation of medicinal and cosmetics applications. In this paper, the crude aqueous extracts
from Boswellia serrate bark were screened for in vitro antibacterial properties against clinical isolates of
Periodontitis bacterial causative agents (Streptococcus orails, Gemella morbillorum, Rothia dentocariosa).
The antibacterial test was carried out following the method done by Perez and others. The tested extract from
this medicinal plant with the different concentrations (100 mg/ml ,250 mg/ml,500 mg/ml) were screened.
The standard antibiotics Ciprofloxacin (5 pg/ml) and Cefotaxime (30ng/ml) were used as controls. The
extract of 250 mg/ml being more effective in action as compared to the others. Furthermore, Streptococcus
orails showed the most isolate affected by the extract. This research has revealed the active inhibitory
effect of Boswellia serrate against all the tested isolates. This extract contains active chemical components
that contribute to biological activity thereby assisting to combat bacterial infections and the potential for
maintaining and promoting toral health. However, many studies need to be carried out to recognize the

accountable components for growth inhibition.
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Introduction

Recently, the attention of Oral cavity hygiene has
grown rapidly. Antimicrobial agents are frequently
established to be crucial elements to contribute to oral
hygiene products for the cure and avoidance of plaque
and gingivitis ['!1. Dental caries is an important oral
health issue that involves an inequality of interactions
between the tooth exterior/interior and the close adjacent
bacterial biofilm [71. Most individuals may not perform
the exact mechanics to remove plaque adequately, thus
rinsing the mouth with antimicrobial products that are
used daily may provide an effective way to remove or
control bacterial plaque and thus prevent gingivitis and
periodontitis [”l. Due to the continuous emergence of
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microbial species resistant to antibiotics as a sequence
of indiscriminate, misuse and excessive use, the urgent
need has arisen by researchers and scientists to develop
biological compounds derived from natural sources [*].
Such compounds might be the alternative antimicrobial
agents, that could be fruitful for mankind not only their
natural source, but also other distinctive characteristics
such as lacking side effects and cost-effectiveness [,
Boswellia serrate known frankincense that grows in
the Middle East, India, and Africa ['3]. This herb was
established to be one of the most important medicinal
plants that has proven to be highly effective in many
therapeutic aspects ). The chemical composition of
Boswellia serrate is mainly consists of oil (60%). It
contains mono- (13%) and diterpenes (40%) as well
as ethyl acetate (21.4%), octyl acetate (13.4%) and
methylanisole (7.6%) . The most biologically active
substance against oral cavity pathogens is 11-keto-B3-
acetyl-beta-boswellic acid ['>']. The activity of this
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remedy has been investigated and pharmacological
outcomes have been revealed in many therapeutic
applications. This included many diseases such as
anti-inflammatory,  antitumor, immunomodulatory,
and inflammatory bowel diseases in addition to an
antioxidant agent 1?1, It has been well established that
this plant possesses anti-bacterial, antifungal activity [8].
It has been revealed that the aqueous extract of Boswellia
serrate produced a large zone of inhibition against a
panel of clinical isolates Gram-positive (Bacillus subtilis,
Staphylococcus aureus and Streptococcus pneumonia)
and Gram-negative (E.coli, Klebsiella pneumonia,
Enterobacter aerogenes, Pseudomonas aeruginosa
and Proteus vulgaris). The researchers concluded that
extract showed a large zone of inhibition 1.

The aim of the present study was to evaluate the
antimicrobial activities of aqueous extracts of Boswellia
serrate against three species of oral pathogenic bacteria

especially the ones that cause periodontitis.

Material and Methods

Collecting plant samples and preparing them for
extraction

The raw gum was bought from the local market,
processed and crushed. Prepare the working solution by
dissolving 1 mg of the powder in 1 ml of distilled water
to obtain the following dilution: (100,250, 500 mg/ml).
Filter the plant extract with Whatman filter paper and

then the filtrate was used for the biological assay.
Specimens Collection

20 samples were collected from the Faculty of
Dentistry, University of Kufa, from periodontitis
patients. Samples were collected from patients using
cotton rolls and carefully cleaned with sterile cotton.
For each site, two drops (30-40) were inserted into the
gingival pocket for 30 seconds and the pocket depth
was equal to or greater than (3.5-7) mm and placed in a
sterile container with saline solution (2 mL) and cultured
on plates agar.

Preparation of the Bacterial Suspension

The turbidity of each of the bacterial suspensions
was prepared to match the standard of 0.5 McFarland

(1.5x108 CFU / ml). Turbidity was measured with a
spectrophotometer at turbid suspension at 625 nm as per
Bauer-Kirby Method (1966).

Determination of antimicrobial activity

Streptoccocus oralis, Gemella morbillorum and
Rothia dentocariosa which were isolated and diagnosed
t by the Vitek 2 system, On Muller Hinton Agar spread
0.1ml of the culture with a sterile swab, dry at room
temperature for (10-15) minutes. Inhibitory activity was
detected by the agar-well diffusion method U], after
sterilizing with the cork borer, four wells were made on
the surface of the culture media with a diameter of 10 mm
then add (100 pl) to each well in different concentrations
Boswellia serrata extracts, In the center of the plate, the
antibiotic tablets of ciprofloxacin (5 micrograms) and
cefotaxime (30 micrograms) were placed for comparison
with the plant extract. The plate was incubated for 18-24
hours at 37 © C. The diameter of the inhibition zones was
measured. The experiment was repeated three times and
the mean values were validated.

Statistical Analysis

The data gathered and exported to a Microsoft Excel
spreadsheet where descriptive statistics were performed.
The data was analyzed processed using SAS version
9.1. Two-way ANOVA was also carried to determine
if there was any interaction between the effect of
extracts concentration and the pathogenic bacteria. P <
0.05 is considered significant in both tests (Tukey test).
Furthermore, the analysis was done to find the difference
between the means (4 replicates). One-way ANOVA
(Analysis of variance) was carried out to demonstrate
statistical difference using the varying zones of
inhibition when the extracts from Boswellia serrata was
used against the isolates included in this study.

Results

The antimicrobial assay of the aqueous extract of
Boswellia serrata different concentrations of 100 mg/ml,
250 mg/ml, and 500 mg/ml was carried out against most
of the tested isolates (Streptococcus orails, Gemella
morbillorum, Rothia dentocariosa. Figure 1 shows
that the average zone of inhibition 15.3 mm in case of
a concentration of 250 mg/ml, while a concentration of



Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3 3373

250 mg/ml exhibited the average of growth inhibition 16.11mm. A concentration of 100 mg/ml revealed the average

zone of inhibition 12.11mm.
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Fig. 1 The inhibitory effect of three different concentrations of Boswellia serrata against three treated
isolates. The error bars represent + standard deviation (SD). Bars with different letters demonstrate
significant differences (ANOVA, two-way, Tukey, P<0.05, n=4).

Regarding the sinsivity of the examined isolates towards the aqueous extract of Boswellia serrate, Rothia
dentocariosa isolate showed the most resistant activity against the extract, however, the inhibition was slightly
increased by increasing the concentration from 100 mg/ml to 500 mg/ml. The highly sensitive isolate was
Streptococcus orails, figure 2. From the same figure and figure 3, the isolate Gemella morbillorum showed that by
increasing the concentration the increase in the inhibition activity was observed.
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Fig. 2 Inhibition rates for three different concentrations of the extract of Boswellia serrata as average
isolates. The error bars represent + standard deviation (SD). Bars with different letters demonstrate the
significant differences (ANOVA, one way, Tukey, P<0.05, n=7).
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Fig. 3 The response of the average treated isolates (Granulicatella adiacens, Staphylococcus sciuri and Kocuria
spp.) towards the average concentrations of aqueous extract Boswellia serrate.. The error bars represent +
standard deviation (SD). Bars with different letters demonstrate the significant differences (ANOVA, one

way, Tukey, P<0.05, n=7).

The inhibition activity formed by the standard

antibiotics  (Ciprofloxacin, Cefotaxime) was also
observed in different degrees of inhibition according
to the sensitivity of the tested bacteria towards the
extract. As can be noticed from Table 1 there was a

significant antigrowth activity of both antibiotics used

40mm of Ciprofloxacin and 35mm of Cefotaxime
against Streptococcus orails isolate, whereas the lowest
inhibition zones were detected on Rothia dentocariosa.
The data suggested that this bacteria was not highly
sensitive neither to the bark extracts nor to the typical
antibiotics.

Table 1 Average of inhibition zones of Boswellia serrate extract on tested isolates caused by the antibiotics
and the extract. The presented values are the average of 4 replicates of inhibition zones (mm). The average
of inhibition zones of the standard antibiotics are shown.

Control Concentration (mg/ml)
Isolates c a s | Cef
iprofloxacin efotaxime
ng/ml) (30pg/ml) 100 250 500

Streptococcus orails 40 35 233 27.7 | 24.7

Gemella morbillorum 26 20 10 133 | 16.7 Average of inhibition

zones (mm)

Rothia dentocariosa 11 5 3 5 7
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Fig. 4 Inhibition zones formed by the extract of Boswellia serrata at concentration 250 mg/ml.

Discussion

Medicinal plants for a long time have been applied
as substitutable agents to medicine in many societies
3] The natural products derived from medicinal
plants are crucially contributed to the medical system
to cure some of the serious infections in the world.
The growing emphasis on the investigation of the
Pharmacological effect of natural plants has been
extensively expanded during the last two decades to
discover medicinal valuable, novel and active molecules
for the development of new therapeutic materials [,
In this research, the extract of Boswellia serrata pr was
assessed for their antimicrobial activity. The outcomes
of antimicrobial screening assay of Boswellia serrata
extract gave excellent antigrowth action against the
tested isolates. The extract from Boswellia serrata
showed to be considerably active against Streptococcus
orails at (250, 500 mg/ml) concentrations. The second
susceptible strain was Gemella morbillorum that being
affected by the extract with a diameter of inhibition
(16.7 mm) at (500 mg/ml) concentration, whereas
the inhibition zones were increased gradually by
increasing the concentrations from 100 mg/ml to 500
mg/ml in the case Rothia dentocariosa. However, the
inhibition zones formed by the standard antibiotics
were greater than the extract. Streptococcus orails
Gemella morbillorum isolates were highly sensitive to
antibiotics, comparatively smaller zones were caused by
the antibiotics on Rothia dentocariosa. Correspondingly,

The results of the present investigation were undertaken

for detection of the action of the Boswellia serrata extract
and these outcomes are comparable to many researchers
that studied the Boswellia serrata antibacterial activity
(1031 There is some indication stated in the literature
that many components of Boswellia serrata are active
antibacterial agents that showed activity against oral

bacterial infections [13:10-3],

Conclusion

The present findings of Antimicrobial activity
have been brought forward as one of the resources of
achieving promising effects. The medicinal plant applied
in the study has been specified to be of therapeutic
significance. The extracts of Boswellia serrate displayed
a significant inhibition activity against a wide range of
Gram-positive bacteria with a significant inhibition zone
ranging from 27.7 to 3 against all the tested strains. The
outcomes highly encourage the use of remedies as a
natural source to tackle the antibiotic resistance issue.
Undeniably, this medicinal plant has the possibility
to treat oral bacterial infections due to its bioactive
components. However, additional investigations and
identification procedures need to be undertaken so that
to recognize the constituents with a medicinal value.
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