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ABSTRACT 

Dental caries is an oral disease that is prevalent globally. It is determined by diet, saliva composition, and oral flora, with 

Streptococcus mutans being the major contributor. Conventionally, prevention of dental caries is targeted at the control of cariogenic 

bacteria and maintaining the optimum pH of the oral cavity.  However, adverse reactions like allergic reactions, toxicity, and 

antimicrobial resistance linked with synthetic compounds have prompted research into plant-based products. This review proposes to 

investigate the anticarcinogenic potential of Ocimum sanctum, whose multifaceted therapeutic properties in traditional medicine are 

well documented. The present narrative review was done comparing numerous in vitro and in vivo studies that investigated the 

antibacterial, anti-plaque, and salivary pH modulation actions of Ocimum sanctum. The review further investigated studies on dental 

products formulated from Ocimum sanctum. Several in vitro studies showed that ethanolic and aqueous extracts of Ocimum sanctum 

strongly inhibited cariogenic bacteria, particularly Streptococcus mutans, with zones of inhibition and low Minimum Inhibitory 

Concentration (MIC) values. Its use in mouthwashes, dentifrices, and restorative materials has yielded encouraging results equivalent 

to chlorhexidine. Considering the antibacterial and anticariogenic potential of Ocimum sanctum, it can be used be an alternative which 

is biocompatible and cost effective. 
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ral diseases affect approximately half of the global 

population. Dental caries of both primary and 

permanent dentition contributes significantly to oral 

disease burden [1].  The etiopathogenesis of dental caries is 

multifaceted as it is influenced by factors such as diet, salivary 

composition and oral microbiota. Dental caries occurs when 

the bacteria, especially Streptococcus mutans, in the oral 

cavity ferment the dietary carbohydrates and produce acid, 

thereby causing demineralisation of the tooth surface [2].  

 Management of dental caries relies upon detection of 

carious lesions at an early stage, treatment of the existing 

lesions and prevention of further development of caries. 

Conventionally, restorations are done for both enamel and 

dentinal caries, while pulpal therapy is performed for caries 

involving pulp [3]. Topical fluorides and pit and fissure 

sealants are the cornerstone in the prevention of dental caries 

[4]. Although various dental materials have been widely used 

for the prevention and treatment of dental caries, it has some 

limitations, such as allergic reaction, toxicity and development 

of antimicrobial resistance, necessitating upon development of 

alternative products of plant origin that are biocompatible and 

also cost-effective [5].  

Access this article online 

Received – 07th May 2025 

Initial Review – 8th May 2025 

Accepted –  10th May 2025 

Quick response code 

Recently, plant-based products have gained popularity due 

to their therapeutic potential, fewer side effects and the less 

cost of production. One of the commonly used plants in 

traditional medicine is Ocimum (O.) sanctum, commonly 

known as holy basil or tulsi. It is an aromatic shrub belonging 

to the family Lamiaceae and originating from north central 

India. [6] Evidences show that O. sanctum possesses anti-

inflammatory, antibacterial, antifungal, antiemetic, 

antispasmodic, and antioxidant properties [7]. The 

phytochemical analysis of O. sanctum has revealed the 

presence of alkaloids, flavonoids and tannins. These 

components are found to be responsible for the medicinal 

properties of the herb [8].  Although, the therapeutical 

potential of O. sanctum is widely researched, there is a paucity 

in literature on the anticariogenic potential of O. sanctum. 

This review aims to narrate the anticariogenic potential of O. 

sanctum 

Antibacterial properties of O. sanctum 

An invitro study conducted by Chanthaboury et al. [9] 

reported that the ethanolic extract of O. sanctum inhibited the 

growth of the cariogenic bacteria. Similar study conducted 

using methonolic extract of O. sanctum revealed the 
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antibacterial activity of O. sanctum against S. mutans, 

Enterococcus faecalis and Staphylococcus aureus (S. aureus).  

The highest zone of inhibition of the extract against 

Streptococcus mutans (S. mutans) was observed at a 

concentration of 3 mg/ml. The minimum inhibitory 

concentration (MIC) and minimum bacterial concentration 

(MBC) was found to be 125 μg/ml and 250 μg/ml, 

respectively [10]. Another in vitro study conducted to assess 

the antimicrobial activity of ethanolic extract of O. sanctum 

against S. mutans at different concentrations revealed that 4% 

ethanolic extract had a zone of inhibition of 22 mm [11]. The 

antibacterial and cytotoxic activity of O. sanctum was 

evaluated by Varghese et al., who reported a bacteriostatic 

effect of O. sanctum extract against S. mutans, Enterococcus 

faecalis, Candida albicans, Lactobacillus species, and S. 

aureus at a concentration of 100µL [12].  

A similar in vitro study by Pai et al. assessing the 

antimicrobial activity of aqueous extract of O. sanctum on 

cariogenic bacteria demonstrated maximum antimicrobial 

activity at a concentration of 4% against S. mutans and 

Streptococcus sanguis. However, lower concentrations were 

also effective [13]. Rai et al. [14] conducted an in vitro study 

to compare the antimicrobial efficacy of four different plant 

extracts on cariogenic bacteria and found that the zone of 

inhibition of O. sanctum was higher when compared to 

Terminalia chebula (Harad), and Tinospora cordifolia 

(Guduchi), but lesser than that of Glycyrrhiza glabra 

(Liquorice).  A systematic review by Shekar et al. [15] on 

herbal extracts used in oral health care reported that O. 

sanctum have been found to inhibit the growth of some 

cariogenic bacteria. All these findings sum up that O. sanctum 

has antibacterial activity against most of the cariogenic 

bacteria insisting upon the use of this extract for prevention of 

dental caries. 

Effect on salivary pH 

Salivary pH is an important factor contributing to the 

development of dental caries. As the pH of the saliva decreases, 

usually after the consumption of fermentable carbohydrates, the 

oral environment becomes acidic. This acid production can lead 

to the demineralisation of inorganic components and dissolution 

of organic components of the tooth structure causing dental 

caries [16]. Considering this forementioned mechanism of 

caries development, dentifrices are usually formulated in such 

a way it does not increase the salivary pH for the prevention 

of dental caries.  A study conducted by Loyayekar et al. 

estimated the salivary pH and S. mutans viability after 

chewing O. sanctum leaves among 30 children. It was 

demonstrated that salivary pH was not affected by chewing O. 

sanctum leaves. However, the S. mutans viability had 

significantly reduced. 

Dental applications of O. sanctum 

Owing to the antibacterial potential of O. sanctum, it has been 

widely used in prevention and treatment of caries. A study by 

Ahdal et al. [17] to assess the survival of S. mutans and shear 

bond strength of restoration after disinfection with various 

agents found that the highest shear bond strength of the 

restoration was found in the O. sanctum group, and the 

bacterial viability was comparable with chlorhexidine. These 

findings suggest that O. sanctum can be incorporated into 

restorative material with antibacterial properties. Also, it has 

been claimed that this antibacterial effect was due to the 

presence of tannins in O. sanctum [17]. A randomised 

controlled trial by Jain et al. [18] to compare the antibacterial 

efficacy of mouthwash formulated from O. sanctum, manuka 

honey and curcuma longa with chlorhexidine reported that O. 

sanctum mouthwash was as effective as chlorhexidine against 

S. mutans and Lactobacillus acidophilus.   

Also, it was found to be effective in improving the oral 

hygiene status after 2 weeks. Megalaa et al. [19] conducted a 

randomised controlled trial to compare the anticaries efficacy 

of O. sanctum mouthrinse with sodium fluoride among high 

caries risk children.  4% O. sanctum mouthrinse was 

administered to the participants for 7 days and they were 

assessed for S. mutans count. It was found that the reduction 

of S. mutans was maximum in the O. sanctum group, 

suggesting that the mouthrinse formulated from O. sanctum 

extract can be used as an adjunct in caries prevention and 

management. Joycharat et al. conducted a study to estimate 

the antibacterial efficacy of a Thai formula on S. mutans in 

vitro. The ethanolic extract of the Thai formula (THF-DC), 

which contains O. sanctum, was prepared and evaluated. The 

MIC of the formula revealed the highest activity of a few 

herbal extracts, including O. sanctum, with the zone of 

inhibition varying from 7 to 22.5 mm.  

Also, it has been suggested that the antimicrobial 

properties of the Thai formula can be attributed to the 

components of the plant extracts such as tannins, alkaloids, 

flavonoids and terpenoids [20]. Dental plaque is the biofilm 

found on the surface of the tooth. The formation of dental 

plaque is initiated by the adhesion of bacteria to the 

salivary pellicle. This acts as a harbour for pathogens, 

which are primarily responsible for dental caries and other 

oral diseases [21]. Various studies focus on the control of 

plaque for preventing and managing dental caries. A study 

conducted by Kamran et al. [22] assessed the effect of a 

mouthwash formulated from O. santum and Morinda citrifolia 

on the inflammatory medicators present in the gingival 

crevicular fluid and plaque scores of orthodontic patients.  

It reported that the herbal mouthwash reduced the 

inflammatory mediators significantly and suggested that the 

herbal mouthwash in conjunction with fluoridated 

toothpaste can be used for the control of plaque. Similarly, 

another randomised controlled trial compared O. sanctum 

mouthwash with chlorhexidine mouthwash for the control of 

dental plaque and inflammation of gingiva. It was found that 

the O. sanctum mouthwash was as effective as chlorhexidine 



Shankkari et al.                                                                                           Anticariogenic potential of Ocimum sanctum 

Online First                                                                                                                                      Indian J Integr Med | 3  

in reducing the plaque scores [23]. Penmetsa et al. compared 

the effect of two herbal mouthwashes formulated from O. 

sanctum and aloe vera with chlorhexidine and found that both 

O. sanctum and aloe vera were equally effective as 

chlorhexidine in reducing the plaque scores [24]. Nadar et al. 

conducted a trial among 14 to 15-year-old school children to 

compare the efficacy of 4% O. sanctum extract with fluoridate 

dentifrices. It concluded that O. sanctum showed significant 

reduction in the plaque scores after 21 days of intervention 

[25]. All the above findings corroborate the effectiveness of 

O. sanctum in reducing the plaque scores, suggesting the anti-

plaque effect of O. sanctum. 

Role in the management of antimicrobial resistance 

Antimicrobial resistance is a growing concern in health. 

Evidences show that a lot of microbes involved in dental 

caries are associated with antibiotic resistance [26]. This 

antimicrobial resistance is augmented by persistent use or 

misuse of antibiotics. These findings insist on the 

development of alternative agents that help to avoid 

antimicrobial resistance and effectively cease the activity of 

harmful pathogens [27]. O. sanctum can help act as an adjunct 

to overcome antimicrobial resistance, as it has been found to 

have antibacterial properties against bacteria responsible for 

the initiation and progression of caries. Formulation prepared 

from O. sanctum could also be effective in the management of 

bacterial strains that were resistant to commonly used 

synthetic antibiotics.  

Limitations 

Most of the studies evaluating anticariogenic potential of O. 

sanctum extract were performed invitro implying on the lack 

of in vivo studies. There could be a discrepancy in applying the 

findings of invitro studies as the environment in which invitro 

studies were conducted is different from the oral environment 

which contains all the biochemical components and oral 

microbiota. Also, there is paucity in literature demonstrating 

the antibacterial efficacy of O. sanctum with long follow up 

period. This fails to evaluate the long-term effects of the 

extract on oral tissues. Another limitation of herbal extract is lack 

of standardisation of the component. The geographical variation 

of the O. sanctum can have impact on its phytochemical 

composition. This discrepancy in the content of the extract 

obtained from different regions can affect its therapeutic 

properties.  

This corroborates on the need for standardisation of the 

plant based on its biochemical composition. The preparation 

of the extract and formulation of dental products can lead to 

variability in the phytochemical properties. Also, there is no 

evidence on the bioavailability of the active components of 

the plant extract. The remanent concentration of the extract in 

the serum, saliva and gingival crevicular fluid was not 

accounted which is essential for formulation of any dental 

products for topical use such as mouthwash, gels, gum paints, 

varnish, etc. Studies comparing the O. sanctum with 

commercially available dental products are few suggesting 

there is lack of evidence supporting the use of O. sanctum-

based formulation as an alternative dental product. 

Future recommendations 

Clinical trials involving human participants should be 

conducted in a large scale to compare O. sanctum with the 

commercially available mouthwash, varnish and other topical 

formulations. Studies with a longer follow up should be 

carried out to assess the long-term effect of O. sanctum on 

oral cavity. Standardisation of protocol for extract preparation 

should be done and the active components should be 

identified to ensure consistency of the findings for its 

application in further research. Future research should be 

directed towards the development of novel formulations like 

mouthwash and varnish or gel for topical application on tooth 

structure for prevention of dental caries.  

The antibacterial activity of O. sanctum against 

Enterococcus faecalis suggests the formulation of intracanal 

medicament from O. sanctum as this particular species of 

bacteria is more commonly found seen of the root canal and is 

responsible for majority of the root canal failures [28]. 

Combination of O. sanctum with other herbal extracts or 

reinforcement of the extract with nano particles of Zinc can be 

done to study the synergistic effect of the formulation on 

cariogenic bacteria. Studies can be conducted to incorporate 

O. sanctum in local drug delivery agents for specific and 

targeted delivery for caries prevention and plaque control. 

Furthermore, long-term safety of O. sanctum should be studies 

by assessing its bioavailability, demonstrating its metabolism 

in the body and its concentration in serum, saliva and gingival 

crevicular fluid after administration. 

CONCLUSION 

Ocimum sanctum exhibits significant anticariogenic 

properties which can be attributed to the phytochemical 

components such as tannins, alkaloids and flavonoids. The 

extract of O. sanctum has been demonstrated to possess 

antibacterial efficacy against a wide range of microorganisms 

especially S. mutans which is a significant causative agent of 

dental caries. These findings highlight that incorporation of O. 

sanctum in dental products could be an effective method for 

prevention of dental caries. This could emerge as a valuable 

adjunct to the commercially available products which is 

biocompatible and cost-effective. 
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