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ABSTRACT

Introduction: This study aimed to assess the anti-inflammatory effects of mouthwash with ginger(Zingiber officinale)
and rose(Rosa damascena).

Methods: Rose and ginger extraction was performed using cold water and hot water. The concentration gradient of
extracts was prepared using egg albumin and phosphate-buffered saline. The extract was incubated in a water bath at
37°C for 15 min and was heated at 70°C for 5 min. One non-steroidal anti-inflammatory drug and one steroid were used
as reference drugs. The percentage inhibition of protein denaturation was calculated.

Materials and Methods: The cytotoxicity and antimicrobial effect of mouthwash reinforced with ginger and Rose
extract was assessed using Brine shrimp assay. 12 well ELISA plates were taken and to each plate 6-8 ml of saltwater was
added; followed by adding 10 nauplii to each well ginger and Rose formulated mouthwash.

Results: The maximum zone of inhibition was observed in C.albicans and S.mutans at 100ul which displace the sensitive
nature of the oral pathogens to the prepared rose and ginger mediated mouthwash.In brine shrimp lethality, higher
concentrations (80 pl) shows 90% of live nauplii. This clearly indicates the bio-compatibility of rose and ginger mediated
mouthwash.

Conclusion: The presence of toxic chemicals in mouthwashes tend to irritate the mucosa of the oral cavity in the long
run. Substituting these with naturally obtained extract can reduce toxic level.
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INTRODUCTION

Diseases that affect the buccal cavity and teeth are a current public health concern. Mouth bacteria have been linked to
plaque, tooth decay, and toothache. Plaque, which is a layer that forms on the surface of a tooth, principally at its neck, is
composed of bacteria in an organic matrix that has been linked to gingivitis, periodontal disease, or dental carries.(1)Plant
extracts or phytochemical inhibit the growth of oral pathogens, reduce the development of biofilms. Plants with potential
therapeutic value have been used from time immemorial to cure various ailments and infectious diseases.(2) Secondary
metabolites or the bioactive compounds (phytochemical) present in plants have been reported to be accountable for
various observed biological activities. Ginger (Zingiber officinale) is a plant used in traditional medicine against different
diseases because of its various properties (antimicrobial, antioxidant, anti-inflammatory, anticoagulant, etc.). (3)Ginger is
“generally recognized as safe” by the Food and Drug Administration. The bioactive compounds in ginger elucidate the
mechanisms of its antimicrobial activity against pathogenic and spoilage microorganisms in foods. Ginger contains
monoterpenoids, sesquiterpenoids, phenolic compounds, and its derivatives, aldehydes, ketones, alcohols, esters, which
provide a broad antimicrobial spectrum against different microorganisms and make it an interesting alternative to
synthetic antimicrobials.(4) Traditional medicine, more than a thousand years ago Avicenna (980—-1037 AD) explained
the therapeutic effects of rose such gastrointestinal and cardiac tonic effects, elimination of the unpleasant body odor
related to sweat, skin repair and healing of mucosal lesions. Later, Aghili Shirazi in the 12th century AH (1688—1785
AD) described the therapeutic effects of Rosebin his book entitled “Medicine Repository” and referred to the plant as a
brain tonic and analgesic for various diseases.The most important healing effects of rose include reduction of depression,
sadness, stress, and thirst, as well as wound healing and skin health improvement. Studies have shown that vapor therapy
using this Rose may be helpful in treating some allergies, headaches and migraines as it has antimicrobial, anti
inflammatory, cytotoxic effects(5)

Nowadays, mouthwash is one of the oral formulations that are available in the market. A
mouthwash is identified as a non-sterile liquid solution used mostly for its deodorant, refreshing or antiseptic action, and
also these rinses aim to decrease oral bacteria, eliminate food particles, temporarily decrease bad breath and offer a
pleasant taste.(6) Mouthwashes are very useful in the reduction of microbial plaques.The antimicrobial activity is used to
control supragingival plaque and gingivitis, and it is utilized prior to oral and periodontal surgery, including tooth
extraction and implant placement. The cytotoxic effect could be attributed to the presence of bioactive components
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present in extracts.(7) Oral rinses can contain anti-inflammatory glucocorticoids and aloe vera, anesthetics such as
lidocaine and morphine, antifungal nystatin, antihistamine diphenhydramine, and antimicrobials. Oral rinses also contain
chemicals, glycerin as a humectant, sodium benzoate as a buffer, flavors, coloring, and emulsifiers that serve as
stabilizers. The use of natural antimicrobials may conduce to control the disordered growth of oral microbiota, thus
overwhelming problems caused by species resistant to conventional antimicrobials.(8) Natural materials have proved
antibacterial action, mainly because most plants used in alternative medicine are composed of flavonoids, which act on
bacterial cells disrupting the cytoplasmic membrane and inhibiting the enzymatic activity.(9) The aim of this study was to
investigate the antibacterial effects and cytotoxic effect of mouthwash prepared using rose and ginger herbal formulation.

MATERIALS AND METHODS:

Study design: Invitro study

Preparation of rose and ginger mouthwash:

Preparation of aqueous plant extract rose petal and dried ginger were obtained from the markets of South India and were
powdered using a mixer grinder. To the prepared 1gram of powder 100ml of distilled water is added and heated in a
heating mantle for 600C to 800C for 10 minutes until the bubbles appeared. The solution was then filtered using a funnel
and a Whatman filter paper and collected in a conical flask to obtain the plant extract. Then the extract was transferred to
an air tight container and refrigerated overnight.

The above -mentioned formulations triturated well until a semi solid consistency is formed. The parameters were checked
to obtain the marketed herbal formulation. The formulated mouth wash was kept for long period of time to test any
change in appearance. pH of the formulated herbal mouth wash was determined using Elico LI 120 pH meter. The mixture
was prepared by using 0.01g of Sodium Lauryl Sulphate ( foaming agent ), 0.001g of Sodium benzoate (preservative) ,
0.3g of sucrose, 9ml of distilled water and Iml of each extract that is ginger and rose. They were diluted in three different
concentrations which are 25pul, 50ul and 100ul.The prepared mouthwash was tested for cytotoxicity using Brine Shrimp
lethality assay and antimicrobial activity using agar well diffusion method.

CYTOTOXIC EFFECTS:

Setup preparation:

The artemia tank was filled with 6 liters of distilled water. To that 50 grams of iodine free salt was added and mixed well
using a spatula. 2 capsules containing 15 grams of Brine Shrimp eggs were added to the tank and left undisturbed for 5
minutes for proper soaking in salt water.

After that, airline tip was placed inside the artemia tank and the aeration level was increased to maximum level. After 24
hours of incubation, the nauplii’s hatch out from the brine shrimp eggs, and observed using stereomicroscope. 6 tubes
were taken and filled with 3ml of artificial sea water. To that 10 nauplii’s were added in all test tubes.

Figure 1: nauplii in a petridish

Rose and ginger mouthwash was loaded in the concentration range of 5Sul , 10ul, 15ul, 30ul, 50ul . A control tube was
prepared by adding 3ml of artificial sea water 10 nauplii. The tubes were kept for 24 hours of incubation. After
incubation, the live and dead nauplii’s were counted and percentage death was calculated. The number of dead nauplii
was calculated using the formula (number of dead nauplii / number of live nauplii x 100) after the ELISA plates had been
inspected for the presence of live nauplii for 24 hours.

Figure 1: Ginger and Rose mouthwash mediated Live nauplii in Petri dish for various concentration

ANTIMICROBIAL EFFECTS:
Evaluation of antimicrobial activity:
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In this investigation, Fresh bacterial cultures were prepared, in Hi-Veg broth medium, where 10ul cultures of C.albicans.
S. mutans, S. aureus and Lactobacillus were inoculated, and incubated for 18 h, in a shaker. A nutrient agar medium was
prepared and 5 mm wells were made, with different concentrations (25-75 pg/ml) of extract, along with the positive
control ampicillin antibiotic disks. The plates were incubated for 18h, at 37 °C and the zones of inhibition were
measured.The same process was used for traditional mouthwash, and the results were compared in terms of microbial
growth inhibition. This method will be used to test the antibacterial properties of various herbal-based
mouthwashes.(Figure 2)

Figure 2: Ginger and Rose mouthwash mediated zone of inhibition against the evaluated pathogens inoculated into Smm
wells

RESULTS:

Agar well diffusion method was used to compare the effects of the ginger and Rose mouthwash on a set of standard
laboratory strains. When compared to the commercial mouth wash, minimum zone of inhibition was observed in S.aureus
and Lactobacillus which indicates the resistance of the oral pathogens and the maximum zone of inhibition was observed
in C.albicans and S.mutans at 100ul which displace the sensitive nature of the oral pathogens to the prepared rose and
ginger mediated mouthwash. The standard used in the procedure is commercial herbal mouthwash.(Figure 3)

In the present study, brine shrimp lethality assay was done to assess the cytotoxic effect of various concentrations of
ginger and Rose mouthwash. Even at higher concentrations, 80ul rose and ginger mediated mouthwash shows 90% of
live nauplii. The current study showed that maximum mortality was noted in the concentration 80ul. There was a
significant decrease in the number of brine shrimps from lower concentration to higher concentration. This clearly
indicates the bio-compatibility of rose and ginger mediated mouthwash.(Figure 4)
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Figure 3:The graphical representation of herbal mouthwash mediated zone of inhibition against the evaluated pathogens
inoculated into Smm wells
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Figure 4: The graphical representation of ginger and rose mouthwash mediated Cytotoxicity using Brine Shrimp
Lethality Assay.

DISCUSSION:

Natural products are precious and undiscovered source of effective antimicrobials, with less amount of toxicity. Current
researches in analytical technology, particularly those related to phytotherapy, have introduced a new era of anti-plaque
therapies and natural products.(10,11) In this sense, plant extracts appear as an effective replacement for the treatment of
periodontal diseases in view of the fact that pharmacological research induce the cytotoxic and antimicrobial activities of
rose and ginger. Some studies suggest that rose extract may involve in the synthesis of antimicrobial leukotrienes in intact
polymorphonuclear cells.(12)

Ghezelbash GR et al., evaluated the antimicrobial activity of the S. officinalis on Bacillus anthracis, Bacillus cereus,
Escherichia coli, and Staphylococcus aureus bacteria. Three solvent extracts (deionized dis- tilled water, Acetone and
Ethanol) of the plant were investigated by using disc diffusion method. The results indicated that the inhibitory effects of
acetone extract of S. officinalis with MIC= 10 mg/ml for B. anthracis and MIC=30 mg/ml for S. aureus. Gram- negative
microorganisms presented larger sensitivity for the ex- tracts. As a result, organic solvent extracts (especially acetone
leaves extracts) of this plant can be used as natural antimicrobial product.(13)

Biljana Bozin et al., evaluated the antimicrobial and antioxidant properties of Rosemary and Sage essential oils.
Antimicrobial activity was tested against 13 bacterial strains and 6 fungi, including Candida albicans and 5
dermatomycoses. It was found out that both the tested essential oils had strong antimicrobial property and antioxidant
property.(14) Also, Aziza Kamal Geneana et al., con- firmed the antioxidant, antibacterial cytoxic and antifungal
activities of the Rosemary leaf extracts against Staphylococcus aureus, Bacillus cereus, Escherichia coli, Pseudomonas
aeruginosa and Candida albicans.(15)

Chenchen Cai et al., prepared and assessed the antimicrobial activity of thyme essential oil and the findings indicated that
the thyme essential oil acts as a natural bacteriostatic agent and has the potential to be widely used in the food processing
industry.(16)Monika Sienkiewicz et al., investigated the cytotoxic and antimicrobial activity of thyme essential oil against
Staphylococcus, Enterococcus, Escherichia and Pseudomonas genus. Agar diffusion was used to determine the microbial
growth inhibition of bacterial growth at various con- centrations of oil from Thymus vulgaris. Susceptibility testing to
antibiotics was carried out using disk diffusion. Thyme essential oil strongly inhibited the growth of the clinical strains of
bacteria tested.(17)

Barahona MV et al., proved that in-vivo animal studies were profoundly used for assessing toxicity. But animal rights
activists from IACUC criticized this idea. Due to high costs and increased time in in-vivo studies, certain in — vitro
methods were employed. These techniques were XTT assay, MTT assay, cell culture, the WST-1 assay, BrdU assay,
fluorescence Microscopy and LDH. But these techniques were time consuming and expensive.(18)In an attempt to obtain
a rapid and cost-effective screening technique brine shrimp assay test was introduced and is being currently used in
assessing the toxicity of nanoparticles.Many studies have used brine shrimps for evaluating biocompatibility.(19)
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The majority of mouthwashes on the market contain alcohol as well as other chemicals such as chlorhexidine gluconate
and triclosan. These chemicals have a wide range of side effects, from taste disturbance to allergic contact stomatitis.
Nontoxic herbal mouthwashes containing various herbs and plant extracts have been introduced to combat such side
effects.(20)The increasing use of mouthwashes for extended periods of time has prompted research into the development
of effective and safe products, with a greater emphasis on herbal drugs. Plant extracts can be used instead of
chlorhexidinedigluconate because their polyphenols compounds have antimicrobial properties.(21,22)

CONCLUSION:

The present study, first of its kind to incorporate rose and ginger in a mouthwash, with minimal literature evidence.
The presence of toxic chemicals in mouthwashes tends to irritate the mucosa of the oral cavity in the long run.
Substituting these with naturally obtained extract can reduce toxic levels. The extract was subjected to antimicrobial
activity,which yielded good results, proving that use of herbal products can fight against the oral pathogens, warranting
more research in this field. A limitation of this study is that its results are only in vitro and toxicity needs to be checked in
higher living organisms.
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