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Abstract

Background: Tissue conditioners are soft denture liners which are commonly applied to the fitting surface of a denture. Ocimum
sanctum (Tulsi) is a legendary herb which has been used for ages also helps in treating oral diseases because of its antibacterial,
anti inflammatory, ulcer healing, antioxidant, immunomodulatory properties.

Aim: The aim of present study is assessing the antimicrobial effect of addition of Ocimum sanctum extract into denture soft liner
Materials and Methods: The study employed is an in vitro experimental design. Ocimum sanctum extract is incorporated into
Temporary denture soft liner (GC soft liner, GC Corporation, Tokyo, Japan) and these specimen are kept in the Blood Agar media
for 3 microorganisms namely Candida albicans, Streptococcus mutans, Lactobacillus and all the culture plates are incubated for 24 hours
under room Temperature and Zone of Inhibition is calculated in the Agar media using measuring tape.

Results: by The zone of inhibition in Streptococcus was maximum for Dipped with Tulsi (24.33 £ 1.155) and minimum Without
Tulsi (10.33 £ 0.557), the mean difference among groups was statistically significant (p<<0.05) and in candida the zone of inhibi-
tion was maximum for Dipped with Tulsi (22.00 * 1) and minimum in Without Tulsi (10.67 £ 0.577), the mean difference among
groups was statistically significant (p < 0.05).

Conclusion: Addition of Ocimum sanctum extract in denture soft liner showed considerable antimicrobial activity in Streptococ-
cus mutans and Candida and minimum efficacy in lactobacillus.
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Introduction tulsi leaves help in maintenance of oral hygiene. The antibacterials
present in Ocimum sanctum leaves are approved by FDA as food
additive [2]. In a study conducted by Khan A et al., [3] it was con-
cluded that linalool and eugenol which are present in essential oil

The scientific name of tulsi is ‘Ocimum sanctum Linn’.Ocimum

sanctum has been used for thousands of years for its healing : : i |
extracted from Ocimum sanctum are effective against two strains

of candida (C. albicans and Candida tropicalis) Denture relining ma-
terials are used in sensitive patients and help in conditioning tissue

properties and is regarded in Ayurveda as the “elixir of life” that
promotes longevity [1]. As Ocimum sanctum is effective in treat-

ment of various medical disorders, It is also a very promising herb

in management of oral diseases and dentistry. Ocimum sanctum and limit the traumatic effect of denture causing cushioning ef-

leaves are quite effective in treating common oral infections. The fect [4]. Denture relining material distribute the loads transferred

Ocimum sanctum leaves contain strong antibacterials like car- to soft tissues during motion in Immediate denture. Soft lining

vacrol and terpene & sesquiterpene b caryophyllene. Chewing of materials are contaminated in the oral environment and are not
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possible to clean (or) brush effectively |5].

Denture-induced stomatitis are treated with antifungal drugs such
as nystatin and fluconazole [6-8]. Although systemic dosage of
antifungals may be effective against mucosal lesions, they are not
effective for Candida infested denture fitting surface [0, 7]. Fur-
thermore, these drugs are found to have toxic effect on human
beings if it is overused. Hence, alternative antifungal agents ex-
tracted from the plants are being researched for the use of treat-
ing oral candidiasis.The most important advantage claimed for
therapeutic use of medicinal plants in various elements is their
safety besides economical, effective and easy availability. Denture
disinfectant agents are Chlorhexidine gluconate, Sodium hy-
pochlorite, Hydrogen peroxide might cause unfavourable changes
in the physical and chemical properties of the softliner [9].

Micro porosities and roughness in the denture surface will lead
to adherence of Candida albicans and formation of the colonies
on the fitting surface of the denture. These microorganisms have
to be removed by mechanical or chemical cleansing; however in
some situations, there cannot be completely removed from the
denture surfaces Polymethylmethacrylate (PMMA) is the most
common material used in the fabrication of removable complete
or Partial denture prosthesis [10]. The aim of the study was to
evaluate the antimicrobial effect of Ocimum sanctum extract
added to the soft liner on growth inhibition of C.albicans, lactoba-
cillus, and S.mutans.

Materials and Methods
The study done was an iz vitro experimental design.
Preparation of Ocimum sanctum extract

A Total of 250 grams of finely powdered and macerated Ocimum
sanctum powder is taken and mix it in 100 ml of distilled water

https://scidoc.org/IJDOS.php

in a beaker. The solution is Heated for 2-3 hours at 60°C and al-
lowed to stand over for 4-5 hours.The prepared decoction was
subjected to filtration with Whatman 11 filter paper to obtain a
clear filtrate. The filtrate thus obtained was a solid residue of Tulsi
extract approx 18g of Thick residue is obtained.

Specimen Preparation

Preparation of Temporary soft liner: For 2.2g of powder 1.8¢
liquid (GC soft liner, GC Corporation, Tokyo, Japan) is mixed ac-
cording to manufacturer's instructions and cut into 1cm diameter
and 1 mm thickness circle is prepared and separated in the petri
dish and 6 discs are prepared using a special mould and cutting
device.

Adding of Ocimum sanctum extract: For 2.2g/1.8¢ liquid of
soft liner 10ml of Ocimum sanctum extract is added and mixed
and cut into 1 cm radius and 1 mm thickness circle is prepared
and separated in petri dish some of the prepared specimen is just
impregnated on the top using filler and separated in Petri dish.

Sterilization of Specimen: The specimens were handled care-
fully which includes the utilization of latex gloves for all phases
and also while retrieving the specimens. All the specimens are
kept in Laminar Airflow chamber for 2 hours.

Preparation of Agar Medium: Blood Agar medium is prepared
and transferred to petri dish under aseptic conditions. Blood Agar
preparation is done for 3 microorganisms namely Candida albi-
cans, Streptococcns mutans, Lactobacillus and kept in Laminar air flow
chamber for sterilization and grouped.

Microbial Test

The prepared Ocimum sanctum extract is inoculated into soft
liner and are inoculated into Agar plates under aseptic condi-

Figure 1. Ocimum sanctum extract prepared.

Figure 2. Adding of Ocimum sanctum extract in to Softliner.
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tions and grouped into 9 samples and 3 samples in each group
Each group consists of microbes Lactobacillus, Streptococcns mutans,
and Candida albicans which are divided into Control as group A,
Softliner with Ocimum sanctum extract as group B and soft liner
which is Dipped with Ocimum sanctum extract group C same
test was performed 3 times to eliminate bias.All culture plates are
incubated for 24 hours under Room Temperature and Zone of
Inhibition is calculated using measuring tape.

Statistical Analysis

Descriptive statistics was used to evaluate zone of inhibition of
different microbes in the culture media. One Way Anova and
Tukey HSD Post hoc test was performed and the p value was de-
termined to evaluate the significance of the variables. The activity
between different groups by zone of inhibition was evaluated and
statistics were carried using SPSS Software version 23.0 by IBM
India. The results were obtained in the form of tables and graphs.

Results

This study shows that adding Ocimum extract to soft liner
shows anti microbial action in different culture media of which
the zone of inhibition in lactobacillus group was maximum for
Dipped with Tulsi (17.67+1.528) and minimum in With out Tulsi
(10.33£0.557), the mean difference among groups was statisti-
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cally significant (p<<0.05) followed by The zone of inhibition in
Streptococcus was maximum for Dipped with Tulsi (24.33%1.155)
and minimum Without Tulsi (10.33+0.557), the mean differ-
ence among groups was statistically significant (p<<0.05) and in
candida the zone of inhibition was maximum for Dipped with
Tulsi (22.00£1) and minimum in Without Tulsi (10.67£0.577),
the mean difference among groups was statistically significant
(p<0.05) (Table 1). For pairwise Comparisons the mean differ-
ence between all the groups are statistically significant (p<<0.05),
except between Impregnated vs Dipped in Lactobacillus and
Without tulsi vs Impregnated in Streptococcus as (p>0.05) which
is statistically insignificant (Table 2).

Discussion

Several plant products such as Ocimum sanctum, Neem, Lemon
and others have been tested for their Antimicrobial properties in
the past with considerable success. Resistance to currently used
chemotherapeutics is the major factor that necessitates the search
for alternative safe, efficacious and cost effective treatment op-
tions, particularly in developing countries.In this study, we at-
tempted to obtain information on the Antimicrobial efficacy of
Ocimum sanctum, particularly against Candida albicans, Lactobacil-
lus and Streptococcus mutans as these microbes are more commonly
associated with in the oral cavity. Results in this 7z vitro experiment
showed that Ocimum sanctum has some antimicrobial features.

Table 1. Comparison of Zone of inhibition against 3 groups namely without Ocimum sanctum, Impregnated, Dipped.

Microbes Groups Mean £SD | df F p-value
Lactobacillus Without Ocimum sanctum 10.33 + 0.557 2 33.881 0.001*
Impregnated 15.00 = 1.00
Dipped 17.67 £ 1.528
Streptococcus mutans Without Ocimum sanctum 10.33 + 0.557 2 168.778 | 0.001*
Impregnated 12.67 £ 1.155
Dipped 24.33 + 1.155
Candida albicans Without Ocimum sanctum 10.67 = 0.577 2 176.6 0.001*
Impregnated 17.67 £ 0.577
Dipped 22.00 = 1.00

*Statistically significant p<0.05 p-value was derived from one way ANOVA

Table 2. Pair wise comparison of three groups namely without Ocimum sanctum, Impregnated, Dipped on different mi-
crobes Lactobacillus,Streptococcus and Candida based on Zone of Inhibition.

Microbes Group MD SE p-value
Tactobacillus Without Ocimum sanctum vs Impregnated 4.66 0.903 0.005*
Without Ocimum sanctum vs Dipped 7.33 0.903 0.001*

Impregnated vs Dipped 2.66 0.903 0.058

Streptococcus Without Ocimum sanctum vs Impregnated 2.33 0.816 0.65
Without Ocimum sanctum vs Dipped 14 0.816 0.001*

Impregnated vs Dipped 11.66 0.816 0.001*

Candida Without Ocimum sanctum vs Impregnated 7 0.609 0.001*
Without Ocimum sanctum vs Dipped 11.33 0.609 0.001*

Impregnated vs Dipped 4.33 0.609 0.001*

*The mean difference is significant at the 0.05 level and statistically significant p<<0.05 p-value was derived from Tukey HSD Post hoc

test.
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Figure 3. Petri dishes showing soft liner which is impregnated and dipped in Ocimum sanctum.

Figure 4. Mean plot showing the mean zone of inhibition in (mm) for different groups in Lactobacillus.

Figure 5. Mean plot showing the mean zone of inhibition in (mm) for different groups in Streptococcus.

Figure 6. Mean plot showing the mean zone of inhibition in (mm) for different groups in Candida.

Figure 7. Zone of inhibition seen in different groups namely Candida,Lactobacillus and Streptococcus mutans.
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Different mechanisms of action of Ocimum sanctum have been
proposed by many authors earlier. The leaves contain ascorbic
acid and carotene as well as [11] Eugenol (1-hydroxy-2 methoxy-
4-allylbenzene) majority of active constituents present in O. sanc-
tum have been found to be largely responsible for the therapeutic
potentials. The other important constituents are carvacrol, methyl
eugenol, Urosolic acid and caryophyllene [12]. A study shows the
ethanolic extract of Ocimum sanctum L. showed antimicrobial
activity against Streptococcus mutans and Lactobacillus acidophi-
lus [13]. In a study by Vishwabhan et al., [14] proposed that anti-
microbial activity of Ocimum sanctum by virtue of its essential
oil content. Various other studies also project the idea that Oci-
mum sanctum yields various essential oils which are responsible
for the medicinal purposes including antimicrobial, antioxidant,
antifungal, anti inflammatory activities that can probably explain
its activity against the microbes. A study by Lolayekar NV shows
ithas the potential to be developed into an antimicrobial agent
against cariogenic bacteria by chewing Ocimum sanctum leaves in
children [15]. Ramesh et al, 2014 [16] stated that >99% of germs
and bacteria in the mouth that cause dental cavities, plaque for-
mation, halitosis, etc., are destroyed by Ocimum sanctum, thus
making it an excellent mouth freshener and an oral disinfectant. A
study shows that Ocimum sanctum plant extracts have exhibited a
strong inhibition of the growth, acid production, sucrose-induced
adherence, and glucan-induced aggregation of s.mutants [17]. It
has also been postulated that Ocimum sanctum has an immu-
nomodulatory effect and acts by increasing the levels of inter-
feron, I1.-4 and T-Helper cells that can strengthen host response
to infections. Ocimum sanctum enhances immunity and improves
metabolic functions their extract has been found to reduce in-
flammation by inhibiting enzymes [18-20] it also lowers the stress
and has antioxidant properties [12, 21, 22]|. A study by Simonetti
et al. verified that Grape Seed Extract in denture soft liner exhibit-
ed high antifungal activity against various strains of Candida both
in vivo and 7 vitro [23]. A study by Neven S Aref et al concluded
that 10% w/w Grape Seed Extract modified soft liner may be a
promising formulation with antifungal activity might be used to
generate clinically effective dental formulations to maintain oral
health particularly for patients with removable prosthodontics
[24]. A study on Chlorhexidine shows that PMMA (polymethyl
methacrylate) and PEMA (polyethyl methacrylate) softliners with
Chlorhexidine Diacetate incorporation had an inhibitory effect on
C. albicans, once it was able to be released to a storage solution,
and it also not clinically affected its hardness [25]. A study shows
Soft lining denture materials combined with carvacrol has shown
great in vitro antimicrobial activity against microorganism includ-
ing oral pathogens [20] these are all chemical modification,hence
present study can be much helpful as it is natural green mediated
modifications without side effects a study showed the helpful ef-
fect of Ocimum sanctum and coined it as Queen of Herbs as it
helps in improving the general health also [27, 28]. The present
study is one of the way to assess the Antimicrobial efficacy of
Ocimum sanctum leaves extract in Denture soft liner for its An-
timicrobial activity against Candida albicans, S.mutans, lactobacillus.

Ocimum sanctum is a legendary herb which has been used for
ages due to its religious and medicinal values, several pharmaco-
logical studies have established a scientific basis for therapeutic
uses of this plant. It can prove beneficial in treating oral diseases
also because of its antibacterial, anti inflammatory, ulcer healing,
antioxidant, immunomodulatory properties, with the basic limita-
tions of the study design, generalizability is a possibility with fur-
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ther accumulation of evidence in this regard. However, within the
limitations of the present study it could be concluded that Oci-
mum sanctum, as an adjunct, “if” found effective and safe on fur-
ther research would be considered as a potential “adjunct” along
with the standard care to overcome the side effects of synthetic
drugs, especially in this era of ever advancing clinical dentistry.

Limitations and Future Scope

This particular study has lacks oral environment furthermore
changes in hardness of denture base after incorporation of Oci-
mum sanctum extract. Further more confirmation with experi-
ments conducted under in vivo conditions. Future scope of this
study is adding Ocimum sanctum to soft liner or in combination
with soft liner shows Anti-Inflammatory action as it is a medici-
nal herb which is readily available in our surrounding habitat and
it also shows slow and steady release of anti-inflammatory sub-
stitutes and it does not shows any side effects. So it is used in
any material and see changes and mechanical properties of the
material after adding Ocimum sanctum extract and it has various
clinical significances in implant dentistry, Immediate denture and
Maxillofacial prosthesis.

Conclusion

Within the limits of this study it is presumed that Ocimum
sanctum extract in denture soft liner showed considerable anti-
microbial efficacy in groups in Streptococcus mutans, Candida
and minimum efficacy in lactobacillus. Ocimum extract would be
considered as a potential adjunct along with the standard care in
the management of denture stomatitis and also to overcome side
effects of synthetic drugs.
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