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ABSTRACT

Herbs have been used since time immemorial to cure various diseases due to their anti-microbial properties. In endodontics, plants and their
extracts can be used as irrigants, intracanal medicaments, pulp capping agents and storage media for avulsed teeth. The use of ethnopharmacology
is staging a comeback and an era of herbal renaissance is being revolutionized in the field of vital pulp therapy all over the globe.This article
provides an insight into the herbal agents that can provide clinicians a road map to use safer alternatives to chemical agents used in endodontics.
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INTRODUCTION

Vital pulp therapy (VPT) aims towards preserving the vitality and
function of the dental pulp after injury resulting from trauma, caries or
restorative procedures.VPT's status has seen many “peaks and
troughs” in the recent years, with Rebel's 1922 observation that the
“exposed pulp was a doomed organ” still resonating with some to this
day.[1] Recent position statements from the American Association of
Endodontists and the European Society of Endodontology concluded
that 'pre-treatment diagnosis of irreversible pulpitis is not necessarily
an indication for pulpectomy'heralding a new era for minimally
invasive VPT in mature permanent teeth.[2,3] VPT encompasses a
wide range of procedures like direct pulp capping,indirect pulp
capping, partial pulpotomy etc that focus on minimal intervention and
maintenance of healthy pulp tissue.

The use of herbal agents for treating diseases is known as
“Phytotherapy or Phytomedicine or Ethnopharmacology”. The
concept of phytotherapy was brought to light by French physician
Henri Leclerc in 1913 and published " Handbook of Phytotherapy” in
1922.[4] Herbal medicine is defined by the World Health Organization
as a plant originated preparation or material that includes processed or
raw components from one or more plants that have medicinal
properties[5]. Various agents like calcium hydroxide,
formocresol,ZOE,MTA etc have been used for VPT but due to some
disadvantages like cytotoxicity, discolouration,long setting time,
difficulty in handling and high solubility the shift is towards use of
herbal agents.The various advantages of herbal products are its lack of
microbial tolerance, biocompatibility, ease of use and low cost.

Herbal Agents Used For VptAre:

1. Propolis

Made by the honeybee, Propolis is one of the bee products that means
the “city's guardian”. In some references it has been called as Russian
Penicillin, it is a potent antimicrobial and anti inflammatory
agent.[6,7] A study by Ahangari et al provides evidence that Propolis
has advantages over calcium hydroxide as a capping agent in vital pulp
therapy and this material induces the production of a tubular and high-
quality dentin.[8]

It has been shown that propolis is more effective in vital pulp therapy
than calcium hydroxide as it leads to no pulpal inflammation and
necrosis and results in induction of high-quality tubular dentin
production.[9] The reason for the effectiveness of propolis in
decreasing pulpal sensitivity primarily is due to the proper sealing of
dentinal tubules through its appropriate resin and adhesion properties,
as well as its anti-inflammatory effect which reduces pulpal
inflammation.[10] Anti-inflammatory chemical compounds that exist
in propolis include a wide range of acetin, apigenin, caffeic acid
phenethyl ester, chrysin, caffeic acid, cinnamic acid, ferulic acid,
galangin, gallic acid, isoferulic acid, protocatechuic acid and coumaric
acid.[11] One study showed that flavonoid in propolis may inhibit

bacterial growth in the VPT by reducing host responses to bacterial
antigens.[12] A direct pulp capping procedure with propolis containing
flavonoids, in contrast to propolis without flavonoid and zinc oxide,
delay the pulp inflammation and stimulate dentin repair. Propolis has
the ability to inhibit osteoclastic activity or resorption, and induce high
quality tubular dentin in VPT.[13]

2. Nigella Sativa (NS)

Also known as called black cumin or black seed, is native to the south
and southwest Asia. A study searched for a new capping medicament in
dentistry to replace formocresol because of its reported side effects.
The results showed that NS specimens histologically revealed mild to
moderate vasodilatation with few inflammatory cells and formation of
a continuous odontoblastic layer in comparison to formocresol.[ 14]

Faour et al showed that NS caused less severe inflammatory reactions
than calcium hydroxide and it was concluded that NS paste can be as a
direct pulp capping material as it led to a faster hard tissue formation
than calcium hydroxide with less inflammation.The NS extracts
demonstrated analgesic, anti-inflammatory and antibacterial action
has led to its usage as a pulpotomy agent.[15]

3. Aloebarbadensis (Aloe Vera)

Research shows that when aloe vera comes into contact with pulp
tissue, it stimulates dentin creation by promoting the proliferation and
differentiation of pulp cells into odontoblast-like cells in addition to
mineral deposition. As aresult, it creates a dentine barrier onto the pulp
tissue that has been exposed. This success rate may be due to aloe
vera's biocompatibility and strong antibacterial and anti-inflammatory
qualities that help in reparative dentin creation.[16] Treatment of
human papillary cells with aloe vera can result in the expression of
dentin saliva protein, vascular endothelial growth factor, type I
collagen, alkaline phosphatase, BMP-2 and BMP-4.[17,18] Aloe
vera, when applied directly to exposed rat pulpal tissue, demonstrates
good biocompatibility and promotes the formation of tertiary dentin
bridges . These properties are due to various bioactive components,
such as beta-sitosterol, glycoproteins, and polysaccharides. These
components promote cell proliferation, angiogenesis and wound
healing.[19]

4. Allium Sativum (Garlic)

Allicin is an active ingredient of garlic, which has the potential to
destroy the cell wall and membrane of Actinobacillus
actinomycetemcomitans (A.actinomycetemcomitans),
Fusobacterium nucleatum (F.nucleatum) and various root canal
pathogens .Allium sativum oil showed comparable results to
formocresol when used in conjunction with aloe vera as a pulpotomy
medicament.[20]

5. Honey
Honey has a solid reputation among natural goods in the literature due
to its medicinal properties. It is antibacterial and promotes the healing
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of wounds.This natural product was evaluated by Reddy et al. as a
pulpotomy agent on both the clinical and radiological fronts.[21]
Another important aspect of honey's effectiveness as a pulpotomy
agent is the higher rate of anti-inflammatory qualities brought on by its
acidic existence. Honey has been shown to significantly increase the
release of certain cytokines from monocytes, including tumor necrosis
factor-alpha, interleukin (IL)-1, and IL-6, which have been found to be
crucial for tissue repair and healing.[22]

6. Ankaferd Blood Stopper (ABS)

ABS is an herbal extract that was created from five different plants:
Thymus vulgaris, Glycyrrhiza glabra, Vitis vinifera, Alpinia
officinarum, and Urtica dioica. These plants have various effects on the
endothelium, blood cells, angiogenesis, cell proliferation, vascular
dynamics and act as cell mediators.As soon as ABS is applied, a
protein network that is enclosed forms, providing focal areas for
crucial erythrocyte aggregation. ABS pulpotomy tests have shown a
progress rate between 89 and 100 percent.[22]

7. Apple Cider Vinegar (ACV)

ACV abiocompatible product with antimicrobial properties and good
efficacy in smear layer removal makes it suitable agent in VPT without
detrimental impact on dentin interradicular calcium content.[23] ACV
produced improved pain management. This could be explained by the
anti-inflammatory properties of malic acid, which was found in apple
vinegar and had been linked to a decrease in pain. ACV yielded non
significantly successful outcome but substantially improved pain
alleviation; therefore ACV generated a positive result on postoperative
pain for VPT of mature permanent teeth with carious exposure.[24]

8. Galla Chinensis Extract (GCE)

A natural traditional Chinese medicine mainly consisting of tannic and
gallic acids.A study revealed that the GCE showed thicker dentin
bridge formation in pulp capping period with outcome evaluated that
chemical make-up of the GCE have been theorized to be calcium ion
carriers, providing the demineralized hard tissue structure with
calcium ions from the remineralization solution.[25] Gallic acid is
considered as the main effective component of GCE that enhance the
calcium ion deposition on the demineralized tissue. Additionally, an
investigation examining the shape and structure of hydroxyapatite
crystals with gallic acid treatment recommended that gallic acid may
influence the process of the hydroxyapatite formation . Appearance of
osteodentine formation within the pulp tissue resulted in intra pulpal
calcification so that GCE is a promising direct pulp capping
material.[26]

9. Baicalein

It is a widely acceptable and effective pulp capping agent .Its effects
are better than calcium hydroxide with direct pulp capping procedures.
In a study ,it was demonstrated that baicalein promoted odontoblastic
differentiation and angiogenesis of human dental pulp cells by
activating the BMP and catenin signal pathways.[27]

10. Thymus

Thymus vulgaris is a perennial sub-shrub with small grey or green
leaves. It is native to the Mediterranean region and is cultivated in
many countries thymus vulgaris extracts when they are added to zinc
oxide powder as vital pulpotomy medicaments.[28] The use of
propolis and thymus extracts for vital pulp treatment of teeth was
promising as alternatives to formocresol. Different concentrations of
propolis and thymus extracts should be studied for these natural
materials with a longer follow-up period thymus offers good clinical
and radiographical results when compared with formocresol.[29]

CONCLUSION

With the era of minimal invasive dentistry the trend of traditional root
canal treatment is diversfying to the concept of vital pulp therapy
approaches.The complete shift of focus aimed at maintaining the
vitality of the pulp. With the emergence of herbal dentistry and research
in safer plant based alternatives the goal of vital pulp therapy seems
predictable and the phytogenic alternatives for benefaction of the
dental pulpal tissue. However, there is growing concern over the use of
such products in dentistry. There are few reports in the literature about
the negative effects of these natural products some of these include
allergies, gastrointestinal and central nervous system effects.
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