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Abstract 

The integration of herbal medicine into dental and endodontic practice has gained considerable momentum 

in recent years, driven by the growing demand for biocompatible, effective, and natural alternatives to 

conventional chemical agents. This review explores the therapeutic potential of various plant-derived 

substances in endodontics, particularly their roles as root canal irrigants, intracanal medicaments, 

obturating materials, and pulp capping agents. Natural compounds such as propolis, baicalin, acemannan, 

aloe vera, Galla Chinensis extract, and others have demonstrated promising antimicrobial, anti-

inflammatory, antioxidant, and regenerative properties. These agents offer potential advantages including 

reduced toxicity, enhanced healing, and lower incidence of resistance compared to synthetic medicaments. 

Specific focus is given to their mechanisms of action, biocompatibility, and clinical efficacy in managing 

endodontic infections, preserving pulp vitality, and promoting periapical healing. While preliminary 

studies are encouraging, further clinical research is essential to standardize their application and establish 

long-term outcomes. The incorporation of phytotherapeutic agents in endodontics represents a promising 

and sustainable shift towards holistic and patient-friendly dental care. 

 

INTRODUCTION 

Recent years have witnessed a surge in the use of natural substances in dental and medical practices. This 

trend is driven by their biocompatibility, potent antimicrobial properties, and ability to promote cell 

regeneration and healing. Herbal medicine, as defined by the World Health Organization, encompasses 

preparations derived from plants, both processed and raw, that possess therapeutic benefits. The 

application of herbal alternatives for root canal treatment is gaining significant traction. The field of 

phytotherapy, phytomedicine, or ethnopharmacology explores the use of plant-based remedies for various 

ailments. The rising popularity of herbal medicine can be attributed to its numerous advantages, including 

accessibility and minimal side effects. 

Endodontic procedures, primarily root canal therapy, are designed to salvage severely infected or decayed 

teeth. The scope of endodontics extends beyond root canals, encompassing the treatment of dental trauma, 

cracked teeth, endodontic retreatment, and surgical interventions. As a cornerstone of dentistry, 

endodontics plays a vital role in preserving oral health, function, and aesthetics. 
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Despite advancements in endodontic techniques and materials, significant challenges persist. A primary 

hurdle is the complete eradication of microorganisms from the intricate and variable root canal system. 

Incomplete elimination of these microorganisms can lead to persistent infection and treatment failure. 

Herbal medicaments offer a promising alternative to conventional endodontic treatments. Their 

antimicrobial, anti-inflammatory, and analgesic properties make them effective in managing endodontic 

infections and reducing post-treatment discomfort. 
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PROPOLIS  

It is also called as Russian Penicillin. Propolis is a commonly used herbal medicine for centuries. 

Flavonoids and cinnamic acid derivatives have been identified as the primary biologically active 

components. It is a resinous hive product built by honey bees from various plant sources consisting of 

complex mixture of constituent 

 

 
 

Dentinogenesis post-pulp capping involves the differentiation of odontoblast-like cells and the 

biosynthetic activity of primary odontoblasts. This process is influenced by growth factors such as TGF-

β1 and extracellular matrix interactions. Propolis, a natural product, stimulates TGF-β1 production and 

collagen synthesis by dental pulp cells, making it a potential therapeutic agent in endodontics. 

As a root canal irrigant, propolis solution has demonstrated significant antimicrobial activity against a 

range of endodontic pathogens, comparable to sodium hypochlorite. Its antibacterial properties are 

attributed to the presence of flavonoids, aromatic acids, and esters. Propolis disrupts bacterial cell division 

and cell wall integrity. 

As an intracanal medicament, propolis is biocompatible and exhibits antimicrobial activity. Its 

combination with calcium hydroxide or propylene glycol can enhance therapeutic outcomes. Propolis-

based formulations have shown promise in periapical healing and as an obturating material. 

Propolis has also been explored as a storage medium for avulsed teeth. Studies have demonstrated its 

ability to maintain cell viability of periodontal ligament cells and pulp fibroblasts, making it a suitable 

option for preserving tooth vitality during transportation. 

 

BIACALIN 

Baicalin, a flavonoid derived from Scutellaria baicalensis, possesses potent anti-inflammatory, analgesic, 

and antibacterial properties. Research has demonstrated its ability to stimulate collagen and protein 

synthesis in gingival fibroblasts. Additionally, baicalin has been shown to mitigate orthodontic treatment-

induced root resorption by downregulating inflammatory markers and upregulating osteogenic factors. 

Active components of flavonoids and caffeic acid 

Inhibits the arachidonic acid lipoxygenase pathway

Slow down the inflammatory response and increase the 

phagocytic activity and stimulating cellular immunity. 

The stimulation of various enzyme Systems, cell 

metabolism, circulation and collagen formation could 
contribute to the hard tissue bridge formation  propolis. 
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Furthermore, it enhances angiogenesis and odontoblast differentiation in human dental pulp cells by 

promoting angiogenic factors and mineralization. 

 

ACCEMANNAM 

Acemannan, a polysaccharide derived from Aloe Vera gel, has shown promising potential in dental 

applications. Similar to Mineral Trioxide Aggregate (MTA), acemannan induces the formation of a 

mineralized bridge with healthy underlying pulp tissue. It acts as a 3D scaffold, promoting blood clot 

formation and facilitating the migration of dental cells to initiate dentin regeneration. While acemannan 

offers an economical and efficient approach to partial pulpotomy, its radiolucency can lead to 

misinterpretation on radiographs. To address this, incorporating a radiopaque filler, such as calcium 

phosphate or calcium silicate, into the acemannan sponge can enhance its visibility. 

Beyond its role in pulp capping, acemannan has demonstrated efficacy in bone regeneration. It improves 

bone mineral density and promotes bone and periodontal ligament regeneration in animal models. Clinical 

trials have confirmed the effectiveness of acemannan gel in accelerating bone healing after apical surgery 

without adverse effects. 

 

ALEOVERA 

Aloe vera (AV) extract, rich in anthraquinones, exhibits potent antibacterial activity against various oral 

pathogens, including Enterococcus faecalis. Studies have demonstrated its efficacy as an intracanal 

medicament and root canal irrigant. Additionally, AV has shown potential as a root canal obturating 

material and a storage medium for avulsed teeth. The antioxidant properties of AV help to mitigate 

oxidative stress and protect cellular integrity, making it a valuable tool in dental practice 

Aloe vera gel extracted from 100 grams of leaves and homogenized. The homogenate was diluted with 

distilled water in a 1:5 ratio. The diluted mixture was subjected to a water bath dehydration process, 

resulting in a precipitate. The precipitate can be dissolved in methanol to obtain the final aloe vera extract. 

 

GALLA CHINENSIS EXTRACT 

Galla Chinensis Extract (GCE), a natural Chinese medicine primarily composed of tannic and gallic acids, 

is gaining recognition as a viable alternative to fluoride in dental applications. 

Research indicates that GCE effectively inhibits cariogenic bacteria and positively influences the balance 

between enamel demineralization and remineralization. Its biocompatibility, biochemical properties, and 

biomechanical properties make it suitable for incorporation into endodontic irrigants and dentin adhesives. 

In pulp capping procedures, GCE has demonstrated superior dentin bridge formation compared to 

traditional materials like MTA within a four-week period. Moreover, GCE acts as a calcium ion carrier, 

supplying essential calcium ions to demineralized hard tissues during the remineralization process. 

 

NIGELLA STEVIA 

Nigella sativa, commonly known as black seed or black cumin, is a traditional medicinal plant. 

Thymoquinone, its primary active compound, is believed to be responsible for its antimicrobial and anti-

inflammatory properties. 

Given its analgesic, anti-inflammatory, and antibacterial properties, N. sativa extracts and oil have been 

explored for use in pulpotomy procedures. Histological studies have shown that N. sativa can preserve 

pulp vitality by reducing fibrotic tissue formation and increasing collagen fiber density. 
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GREEN TEA 

Green tea, derived from the leaves of the Camellia sinensis plant, has long been recognized for its 

numerous health benefits. Its rich content of polyphenols, particularly catechins, contributes to its potent 

antimicrobial, antioxidant, and anti-inflammatory properties. 

• Antimicrobial Activity: Green tea polyphenols, especially epigallocatechin-3-gallate (EGCG), 

effectively inhibit the growth of oral bacteria, including Enterococcus faecalis, a common cause of 

root canal infections. They disrupt bacterial cell membranes and interfere with bacterial enzyme 

activity, leading to bacterial cell death. 

• Anti-cariogenic Effects: Green tea polyphenols can inhibit the growth of cariogenic bacteria, such as 

Streptococcus mutans, which contribute to tooth decay. They also promote remineralization of tooth 

enamel by providing essential minerals and inhibiting demineralization. 

• Anti-inflammatory Properties: Green tea's anti-inflammatory properties can help reduce 

inflammation associated with periodontal disease and other oral infections. 

• Pulp Preservation: Green tea has been shown to maintain pulp vitality and reduce root resorption 

following tooth replantation. 

• Mechanism of Action 

The antimicrobial activity of green tea is primarily attributed to its polyphenol content. These compounds 

can: 

• Disrupt bacterial cell membranes 

• Inhibit bacterial enzyme activity 

• Act as antioxidants to neutralize harmful free radicals 

• Chelate metal ions, reducing their availability for bacterial growth 

In conclusion, green tea and its derivatives offer a natural and effective approach to oral healthcare. Its 

multiple beneficial properties make it a promising agent for preventing and treating various oral diseases. 

 

CURCUMA LONGA (TURMERIC): 

Curcumin, a bioactive compound derived from turmeric, possesses a wide range of therapeutic properties, 

including antimicrobial, anti-inflammatory, and antioxidant effects. Its primary mechanism of action 

involves disrupting bacterial cell membranes and inhibiting bacterial enzyme activity. 

• Antimicrobial activity: Curcumin is effective against both Gram-positive and Gram-negative 

bacteria, including Enterococcus faecalis, a common cause of root canal infections. 

• Anti-inflammatory effects: Curcumin can reduce inflammation associated with periodontal disease 

and other oral infections. 

• Antioxidant properties: Curcumin's antioxidant properties help protect oral tissues from oxidative 

damage. 

Curcumin's potential as a photosensitizer in photodynamic therapy further enhances its antimicrobial 

efficacy. By binding to bacterial cell membranes and generating reactive oxygen species upon light 

activation, curcumin can effectively kill bacteria. 

While curcumin offers promising dental applications, further research is needed to fully understand its 

mechanisms of action and optimize its use in clinical settings. 

 

ACACIA NILOTICA (BABOOL): 

Acacia nilotica, a versatile tree, is a rich source of phenolic compounds, including tannins, gallic acid, and  
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various flavonoids. These compounds contribute to its antimicrobial, antioxidant, antifungal, antiviral, and 

antibiotic properties. Babool extracts have demonstrated significant antibacterial activity against oral 

pathogens such as *Streptococcus mutans* and *Enterococcus faecalis*. The mechanism of action 

involves damaging the cell membranes of these bacteria, leading to cell death. Furthermore, gum arabic, 

derived from Acacia nilotica, has shown potential in dental applications. Its high calcium ion content 

promotes remineralization of dental enamel, while its plaque-inhibiting properties help prevent dental 

caries and gingivitis. Overall, Acacia nilotica and its derivatives offer promising natural solutions for oral 

health. 

 

TRIPHALA:  

Triphala, a traditional Ayurvedic herbal formulation, holds immense potential for oral health applications. 

Derived from three dried fruits – Terminalia chebula, Terminalia belerica, and Phyllanthus emblica – its 

name translates to "three fruits" (Triphala) in Sanskrit.    

Chemical Composition and Mechanism of Action: 

Triphala boasts a rich blend of bioactive compounds including tannins, quinones, flavins, flavonoids, 

flavanols, gallic acid, and Vitamin C. These components contribute to its diverse effects on oral health:    

• Antimicrobial activity: Tannins inactivate microbial enzymes and disrupt bacterial cell membranes, 

while quinones target surface structures and enzymes on the bacterial cell wall. This combined action 

effectively combats oral pathogens like Enterococcus faecalis, a major culprit in root canal infections. 

Studies have shown Triphala to be as effective as conventional disinfectants like sodium hypochlorite 

against established biofilms.    

• Antiplague properties: Triphala can impede the adherence and aggregation of bacteria on tooth 

surfaces, thereby preventing the formation of plaque – the initial stage of tooth decay and gum 

disease.    

Advantages: 

• Natural and potentially safer: Unlike synthetic antimicrobials, Triphala offers a natural approach to 

oral health, potentially reducing the risk of side effects. 

• Effectiveness against biofilms: Triphala has been shown to eradicate established biofilms, which are 

notoriously difficult to treat with conventional methods.    

• Chelating action: The presence of citric acid in Triphala may aid in removing the smear layer, a layer 

of debris left behind during dental procedures, that can harbor bacteria. 

 

MORINDA CITRIFOLIA 

Morinda citrifolia, commonly known as Indian mulberry, is a plant rich in bioactive compounds like L-

asperuloside and alizarin. These compounds contribute to its antimicrobial, anti-inflammatory, and 

antioxidant properties.  Morinda citrifolia juice (MCJ) has been explored as a potential alternative to 

sodium hypochlorite (NaOCl) for root canal irrigation. It effectively removes the smear layer, a layer of 

debris on the root canal walls, facilitating better cleaning and disinfection. MCJ exhibits antimicrobial 

activity against oral pathogens like Enterococcus faecalis.  It is less toxic and more biocompatible than 

NaOCl, reducing the risk of tissue damage.  

Mechanism of Action:  MCJ disrupts bacterial cell walls by degrading polysaccharides.  It possesses 

chelating properties, aiding in the removal of inorganic debris.  Its antioxidant properties help neutralize 

harmful free radicals.  
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Morinda citrifolia shows promise as a natural and effective alternative to traditional chemical-based 

endodontic irrigants. Its biocompatibility, antimicrobial activity, and ability to remove the smear layer 

make it a valuable addition to the dental armamentarium. However, further research is needed to fully 

understand its long-term effects and optimize its clinical use. 

 

AZADIRACHTA INDICA 

Azadirachta indica, commonly known as Neem, is a versatile medicinal plant with a rich history of use in 

traditional medicine. It is often referred to as the "village pharmacy" due to its numerous therapeutic 

properties.  

Dental Applications of Neem: 

Antimicrobial Activity:  Neem extracts, particularly those derived from the leaves, exhibit potent 

antimicrobial activity against a wide range of oral bacteria, including Enterococcus faecalis and 

Streptococcus mutans. The active compounds, such as nimbidin, nimbolide, and mahmoodin, disrupt 

bacterial cell membranes and interfere with their growth.  

Anti-inflammatory Properties: Neem's anti-inflammatory properties can help reduce inflammation 

associated with periodontal disease and other oral infections.  

Antioxidant Effects: Neem's antioxidant compounds can protect oral tissues from oxidative damage. 

 

SALVADORA PERSICA 

Salvadora Persica, commonly known as Miswak, has been used for centuries as a natural oral hygiene 

tool. Its twigs, rich in various bioactive compounds, offer a range of dental benefits. 

Key Components and Mechanism of Action 

Miswak contains a diverse array of compounds, including: 

• Tannins and Flavonoids: These compounds disrupt bacterial cell membranes, inhibiting bacterial 

growth and reducing inflammation. 

• Alkaloids: These compounds interfere with bacterial cell wall synthesis, leading to cell death. 

Dental Applications of Miswak 

• Antimicrobial Activity: Miswak effectively inhibits the growth of oral bacteria, including those 

responsible for dental caries and periodontal disease. 

• Anti-inflammatory Properties: Its anti-inflammatory properties help reduce gum inflammation and 

swelling. 

• Plaque Reduction: Regular use of Miswak can help reduce plaque formation, a major factor in dental 

caries and gum disease. 

• Smear Layer Removal: Miswak can effectively remove the smear layer, a thin film of organic debris 

left on tooth surfaces after dental procedures, enhancing the penetration of disinfectants. 

 

TEA TREE OIL 

Tea tree oil (TTO), derived from the Australian native plant Melaleuca alternifolia, is a versatile essential 

oil with a wide range of applications, including dental care. 

Mechanism of Action: 

• Terpinen-4-ol: This major component of TTO is responsible for its antimicrobial properties. It disrupts 

bacterial cell membranes, leading to cell death. 

 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR250450916 Volume 7, Issue 4, July-August 2025 8 

 

Dental Applications of Tea Tree Oil: 

• Antimicrobial Activity: TTO effectively inhibits the growth of various oral bacteria, including those 

associated with dental caries and periodontal disease. 

• Antifungal Activity: It can also combat fungal infections, such as oral thrush. 

• Potential as a Root Canal Irrigant: TTO's solvent properties and antimicrobial activity make it a 

potential candidate for use as a root canal irrigant. However, further research is needed to evaluate its 

efficacy and safety in this context. 

 

TULSI, OR OCIMUM SANCTUM 

Tulsi, or Ocimum sanctum, is a revered medicinal plant with a long history of use in Ayurveda. Its various 

parts, including leaves, seeds, and roots, possess a wide range of therapeutic properties, including 

antimicrobial, anti-inflammatory, and antioxidant effects. 

Key Active Compounds and Mechanism of Action: 

• Eugenol and Methyl Eugenol: These essential oils are primarily responsible for Tulsi's antimicrobial 

activity. They disrupt bacterial cell membranes and interfere with their metabolic processes. 

Dental Applications of Tulsi: 

• Antimicrobial Activity: Tulsi extracts have demonstrated significant antimicrobial activity against 

oral pathogens, including Streptococcus mutans and Enterococcus faecalis. 

• Anti-inflammatory Properties: Tulsi's anti-inflammatory properties can help reduce inflammation 

associated with periodontal disease and other oral infections. 

• Antioxidant Effects: The antioxidants in Tulsi can help protect oral tissues from oxidative damage. 

 

CONCLUSION 

Herbal medicine, with its rich history and diverse range of bioactive compounds, offers a promising 

avenue for natural and effective endodontic treatments. Numerous studies have demonstrated the efficacy 

of herbal agents in combating oral pathogens, reducing inflammation, and promoting tissue regeneration. 

While further research is needed to fully elucidate the mechanisms of action and optimize their clinical 

application, the potential of herbal endodontics is undeniable. By harnessing the power of nature, we can 

explore innovative and sustainable approaches to oral healthcare. 
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