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1 | INTRODUCTION

Abstract

Objective: Herbal therapies are utilized to treat a broad diversity of diseases all over
the globe. Although no clinical studies have been conducted to demonstrate the an-
tibacterial, antimicrobial, and antiplaque characteristics of these plants, this does not
imply that they are ineffectual as periodontal treatments or anti-cariogenic drugs.
However, there is a scarcity of research confirming their efficacy and worth.
Subject: Herbs are utilized in dentistry as antimicrobial, antineoplastic, antiseptic, an-
tioxidant, and analgesics agents as well as for the elimination of bad breath. In addi-
tion, the application of herbal agents in tissue engineering improved the regeneration
of oral and dental tissues. This study reviews the application of medicinal herbs for
the treatment of dental and oral diseases in different aspects.

Methods: This article focuses on current developments in the use of medicinal herbs
and phytochemicals in oral and dental health. An extensive literature review was con-
ducted via an Internet database, mostly PubMed. The articles included full-text pub-
lications written in English without any restrictions on a date.

Conclusion: Plants have been suggested, as an alternate remedy for oral-dental prob-
lems, and this vocation needs long-term dependability. More research on herbal medi-

cine potential as pharmaceutical sources and/or therapies is needed.

KEYWORDS
herbal therapy, dentistry, oral diseases

Their medicinal and physical properties make these substances

Everything that threatens oral health, directly or indirectly, affects
the quality of life, well-being, dietary choices, and the psychosocial
elements of life (Modgi & Radke, 2021). Oro-dental diseases and
anomalies affect people and society, which are classified as major
public health threats because of their widespread occurrence and
severity. It is well accepted that oro-dental diseases and anomalies
pose a substantial public health problem because of their effect on
people and society (Petruzzi et al., 2021).

In recent years, herbal compounds have been widely involved
in oral care crops in addition to traditional treatment procedures.

intriguing. Several companies are increasing including herbal
compounds in goods as a means of enhancing their medicinal
properties (Mojtahedzadeh et al., 2021; Telrandhe et al., 2021).
Complementary and alternative medicine (CAM) practitioners and
patients are no longer on the fringes of conventional care. Plants
that have been grown for their medicinal or fragrant characteris-
tics are known as medicinal herbs. Herbs having medicinal char-
acteristics are a valuable and useful resource for a broad variety
of diseases. Many of the medications utilized in medical research
are derived from medicinal plants, a practice known as "allopathy"
(Rotblatt & Ziment, 2002).

2468 | © 2022 Wiley Periodicals LLC.

wileyonlinelibrary.com/journal/odi

Oral Diseases. 2023;29:2468-2482.


www.wileyonlinelibrary.com/journal/odi
mailto:
https://orcid.org/0000-0002-3020-3779
mailto:
https://orcid.org/0000-0003-4759-7222
mailto:sharifi.ghazi@gmail.com
mailto:maleki.s.89@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fodi.14276&domain=pdf&date_stamp=2022-06-26

DALIR ABDOLAHINIA ET AL.

—Wl LEYﬂ

The oldest type of health care in the world is the traditional med-
icine that is applied in the prevention and treatment of physical and
mental ilinesses (Payyappallimana, 2010). Historically, different soci-
eties developed different treatments to combat a variety of health-
and life-threatening diseases. Types of medicine such as traditional
Chinese medicine, Kampo, Ayurveda, Korean traditional medicine,
and Unani medicine use natural products, have been used around
the world for hundreds or even thousands of years, and have blos-
somed into orderly-regulated medicine systems (Pan et al., 2014). In
various forms, they may have some flaws, but they are still an invalu-
able repository of human knowledge (Alves & Rosa, 2007; Fabricant
& Farnsworth, 2001). Traditional medicine is also known as alterna-
tive or complementary medicine or ethnic medicine and still plays
an important role in several countries today (Abdullahi, 2011; World
Health Organization, 2000). Since ancient times, "clinical trials" have
been performed in traditional medicine. Significant amounts of data
have been obtained through clinical trials, and through this tradi-
tional medicine has assisted in the development of modern drugs
(Yuan et al., 2016).

Due to the vast range of natural bio-characteristics, cheaper
prices, greater accessibility, and higher safety margins of herbal
medicines, these alternative treatments might sometimes be favored
over conventional ones. Based on the World Health Organization's
report, about 80% of the world's population today relies on herbal
medicines to treat a variety of health issues (Siddeegh et al., 2016).

Herbal qualities in dentistry are currently being used to alleviate
tooth pain, gum irritation, and canker sores (Kumar et al., 2013).

Though understanding the interactions between plants and
other medications is important in dental care because many medic-
inal plants have anti-inflammatory properties and minimize bleed-
ing, understanding the interactions between plants and other drugs
is essential (Taheri et al., 2011). Analgesics and antiseptics are two
plant-derived compounds that are utilized in dentistry for several ob-
jectives (Sinha & Sinha, 2014). Plant extracts such as propolis, neem
leaf, burdock root, and noni fruit, for example, have been utilized ef-
fectively as intracanal medications in periodontics and endodontics,
opening up a new role for herbal agents in dental therapy across the
globe (Pujar & Makandar, 2011; Shah et al., 2015). Clove oil, for ex-
ample, may help reduce toothache pain (Uju & Obioma, 2011). In ad-
dition to relieving toothache, herbs can control tooth decay caused
by various bacterial species due to their antibacterial properties. In
review, first, we have reviewed the therapeutic effects of medici-
nal plants on the mouth, and then, we have discussed the effects
of these plants on endodontic treatments and the regeneration of

living tooth pulp.

2 | ROLE OF MEDICINAL HERBS IN ORAL
DISEASES

Medicinal plants have various therapeutic properties, including Bad
Breath Elimination, Analgesic properties, Anti-inflammatory can be
beneficial for use in oral diseases.

Leadingin0ral, Malofacal, Head & Neck Medicine

2.1 | Bad breath elimination

The term "halitosis" refers to an unpleasant smell coming from the
mouth or breath. More than a third of people suffer from bad breath
(halitosis; Silva et al., 2018). Volatile molecules (such as sulfur, aro-
matic, and nitrogen-containing ones) are the cause of this condition,
which may be caused by pathological or non-pathological reasons
(Aylikci & Colak, 2013; Maleki Dizaj et al., 2019). Either Clonorchis
sinensis extract or EGCG may effectively kill Solobacterium moorei
and reduce the bacterial adhesion to oral epithelial cells, according
to the findings of this study (Morin et al., 2015). Compared to 0.012%
chlorhexidine, clinical trials suggest that C. sinensis mouthwash may
decrease oral malodor-causing volatile sulfur compounds (VSCs)
(Farina et al., 2012; Rassameemasmaung et al., 2013). Plectranthus
amboinicus species contain antibacterial essential oils such as f-
caryophyllene, p-cymene, and y-terpinenecan. Antibacterial ac-
tion was shown for P. amboinicus mouthwash by Nazliniwaty and
Laila (2019) against Staphylococcus aureus, a bacterium that causes
bacterial-induced halitosis, in a study. A salivary sediment model indi-
cated that Punica granatum extract inhibited the production of VSCs
by Parvimonas micra, Porphyromonas gingivalis, and Fusobacterium
nucleatum bacteria (Veloso et al., 2020). VSCs were substantially de-
creased and odor ratings improved in individuals with halitosis who
were given Echinacea augustifolia, Pistacia lentiscus, Lavender augus-
tifolia, and Salvia officinal is tablets for 9 h following product applica-

tion, compared to placebo tablets (Sterer et al., 2013).

2.2 | Analgesic properties

Oral pain is a frequent symptom in a wide range of dental condi-
tions and diagnoses (Hargitai, 2018). Bromelain has been discovered
in Ananas comosusis an enzyme extract that has anti-inflammatory
properties (Onken et al., 2008). Following third molar removal pro-
cedures, a triple-blind, placebo-controlled, randomized clinical trial
by Isola et al. (2019) reported that a mixture of baicalin (Scutellaria
baicalenesis), bromelain, and escin (Aesculus hippocastanum) was
more effective at relieving pain than Ibuprofen and placebo (Isola
et al., 2019). Analgesic qualities of Zingiber officinale are well-known,
and the plant has a low risk of side effects (Lobina et al., 2021).
Prostaglandin synthesis is inhibited by natural elements in the plant
Z. officinale was shown to be equally effective as Ibuprofen in re-
lieving postoperative pain after third molar removal surgery in an-
other clinical research (Rayati et al., 2017). Clonorchis sinensis has
been shown to have antibacterial activity against involved bacteria
in caries and periodontal disease (Hirasawa et al., 2002; Jenabian
etal., 2012; Otake et al., 1991).

Therefore, the effectiveness of C. sinensis mouthwash in con-
trolling pain and trismus of acute pericoronitis can be related to
its antibacterial activity as well as its anti-inflammatory effect.
Clonorchis sinensis mouthwash 5%, compared to chlorhexidine
0.12%, meaningfully decreased pain ratings and the number of
medicines required in patients with acute pericoronitis following
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a 7-day follow-up (Shahakbari et al., 2014). Postoperative pain
after third molar removal surgery may be reduced by using C. sin-
ensis mouthwash rather than placebo mouthwash (Eshghpour
et al., 2013).

For the treatment of aphthous stomatitis, Guaiacum officinale
extract has been studied in a clinical trial. No clinically significant
differences were seen in ulcer diameter reduction between the
G. officinale extract-based herbal mucoadhesive paste group and the
placebo group after 10days of monitoring (Haghpanah et al., 2015).
Promising outcomes were seen in pain reduction during healing of
an aphthous ulceration lesion using P. granatum gel, compared to pla-
cebo (Tavangar et al., 2019).

Oral lichen planus is a chronic inflammatory mucocutaneous
disease that causes intense burning, erythema, and ulcerative le-
sions in the oral cavity, among other symptoms (Cheng et al., 2016).
Curcumin gel from the Curcuma longa plant has anti-inflammatory
and antioxidant properties (Anuradha et al., 2015). After an initial
course of corticosteroid treatment, curcumin gel has been shown to
reduce pain and burning sensations in oral lichen planus and may be
taken as a maintenance herbal medication (Negahdari et al., 2021;
Thomas et al., 2017). The major bioactive chemicals identified in
the herbal remedy Hangeshashinto are gingerol and shogaol, which
are used in combination products. These two components dimin-
ish the production of substance P, a key modulator of nociceptive
signal transmission in sensory neurons, by inhibiting the opera-
tion of voltage-dependent sodium cellular channels (Abdel-Aziz
et al., 2006). In patients with oral mucositis, hangeshashinto may be
used as an effective topical analgesic treatment (Hitomi et al., 2019;
Zieglgansberger, 2019).

2.3 | Anti-inflammation

For centuries, herbal treatments have been used for their calm-
ing properties. Dentistry has profited greatly from these possi-
bilities. In recent years, a slew of plant-based anti-inflammatory
medications has been approved for sale. Researchers have em-
ployed both simple and complicated formulations, including both
single-ingredient and multi-ingredient compounds. The anti-
inflammatory activities of Chisandra chinensis and Schisandrin C,
a key lignan in the plant, are due to a decrease in the expression
of interleukin-1 and tumor necrosis factor-a. Dental pulp cells also
produce less nitric oxide when exposed to bacterial lipopolysac-
charides (LPS), which may help alleviate dental inflammations such
as pulpitis(Takanche et al., 2018). When C. sinensis extract was
administered as a therapy, nicotine-induced mucosal inflamma-
tion was dramatically decreased in animals (Shahbaz et al., 2017).
Prostaglandin E2 and COX-2 inhibitory properties of Matricaria
recutita (chamomile) are effective in the treatment of oral mu-
cositis (Gomes et al., 2016). A systematic review was conducted
to study chamomile action in radio-chemotherapy oral mucositis
management. The results displayed that the topical application of
chamomile was effective in the treatment and/or prevention of

oral mucositis in 4 of the 6 studies (de Lima Dantas et al., 2022).
The topical administration of Aloe vera to the extraction site dra-
matically improves wound healing, perhaps owing to increased
collagen and proteoglycan synthesis by fibroblasts and wound
tensile strength (Nimma et al., 2017). Radiation-induced oral mu-
cositis may be reduced by Isatis indigotica extract (Baharvand
et al., 2017). In the context of cancer research, this is a huge deal.
Curcumin mouth rinse was shown to be superior to chlorhexidine
mouthwash in improving the oral mucositis assessment scale in
individuals with oral mucositis after radio-chemotherapy (Patil
etal, 2015).

Coptis rhizome, ginseng, Glycyrrhiza glabra, jujube, Pinellia ter-
nata, processed ginger, and Scutellaria root make up the traditional
Japanese herbal remedy Hangeshashinto. An anti-inflammatory
substance called Glycyrrhizin is present in G. glabra and is the most
often recommended traditional Japanese medication for stoma-
titis in Japanese hospitals (Hara et al., 2019). Glycyrrhiza glabra's
ability to alleviate symptoms of oral mucositis after head and neck
radiation therapy has been shown (Najafi et al., 2017). To promote
the production of granulation tissue, this herbal drug enhances
cell proliferation and migration in epidermal keratinocytes and
fibroblasts (Ozawa et al., 2020). Ingredients in Hangeshashinto
decrease the expression of cyclooxygenase-2 in human oral ke-
ratinocytes, which reduces interleukin-1-induced prostaglandin
E2 synthesis (Kato et al., 2016; Miyano et al., 2020; Sunagawa
et al., 2018). As a result, anti-tumor drugs and radiation therapy
both produce stomatitis, and Hangeshashinto may cure it (Ara
etal, 2018).

2.4 | Antineoplastic properties

In 2017, 4.84 out of every 100,000 people were diagnosed with head
and neck cancer, making it one of the world's 10 most prevalent can-
cers (Ren et al., 2020). Researchers confront several challenges in the
fight against oral cancer, including delayed clinical diagnosis, a poor
prognosis, and a lack of effective and affordable treatment options
(Ahmadian et al., 2019; Rivera, 2015). Currently, patients with oral
squamous cell carcinoma (OSCC) are treated using standard meth-
ods such as radiation therapy, chemotherapy, and surgical resection.
However, OSCC still has a high death rate (Ren et al., 2020); thus,
new therapeutic techniques and pharmaceuticals are needed (Fathi
et al., 2020). One of the most promising antineoplastic therapy strat-
egies is the administration of herbal medicines (Armat et al., 2016;
Bakhshaiesh et al., 2015; Lee et al., 2017; Mohseni et al., 2016).
STAT3 (signal transducer and activator of transcription 3) is a tran-
scription factor that enhances tumor development and metastasis
in patients with OSCC (Masuda et al., 2010). Inhibiting active janus
tyrosine kinase (JAK)/STAT signaling is an essential therapeutic tar-
get to investigate in cancer treatment. 8-tigloyloxyhirsutinolide-13-
O-acetate (8TGH), a bioactive molecule discovered in Vernonia ci-
nerea species, has been shown to decrease STAT3 phosphorylation
in OSCC and control cancer progression (Pouyfung et al., 2019).
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3 | ROLE OF MEDICINAL HERBS IN
DENTISTRY AND TOOTH REGENERATION

The role of herbs in dentistry and tooth reconstruction in three dif-
ferent aspects of periodontal health, endodontic treatments, and
vital pulp therapy can be evaluated.

3.1 | Periodontal health

Periodontal disorders are developed once the bacteria in den-
tal plague infect the gums and bones (Ananthathavam &
Ramamurthy, 2014). Periodontal disorders are divided into two
categories: aggressive and chronic periodontitis (Armitage, 1999).
Chronic type is widespread, although aggressive kind is more
frequent in those under the age of 30. In mild to moderate peri-
odontitis, non-surgical therapy is beneficial, but surgical treat-
ment is beneficial in advanced instances. Antimicrobial drugs
are distributed through confined drug delivery methods such as
irrigating solutions, mouth rinses, and sustained release strate-
gies (Ananthathavam & Ramamurthy, 2014; Highfield, 2009).
Antimicrobial resistance has been demonstrated to be caused by
artificial antimicrobial agents and medicines (Zhu et al., 2005). In
combination with the use of an adjuvant antimicrobial mediator,
scaling and root planing have been shown to improve patient out-
comes over time in individuals with chronic periodontitis (Bonito
et al., 2005). Modern chemotherapeutic drugs have shown to be
effective in restoring periodontal health, but they come with a
slew of negative side effects, including tooth discoloration, altered
taste,and a high price tag (Hotwanietal.,2014; Panditaetal.,2014).
Turmeric has been one of the most often utilized herbal medicines
in recent clinical trials on periodontal diseases. Curcumin's analge-
sic, anti-inflammatory, antimicrobial, and anticarcinogenic effects

have made it a mainstay in the natural system of medicine for

Plant

FIGURE 1 Procedure of studying
herbal medicine for periodontal
regeneration by hyphenated techniques
(Xue et al., 2018; under the Creative
Commons Attribution License)
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thousands of years (Behal et al., 2011; Khezri et al., 2021; Samiei
et al., 2021; Sharifi et al., 2019). Several recent studies have re-
vealed that Curcuma extract is an effective supplement for root
planning and scaling (Gadagi et al., 2013). Recent research has
shown that this medication's gel and powder forms were shown
to be equally effective (Pradeep et al., 2012). According to clinical
research, Acacia Arabica (Kikar) has the same anti-gingivitis effec-
tiveness as chlorhexidine (Pradeep et al., 2010). Acacia Arabica
has also been demonstrated to be useful in avoiding early plaque
development, while its long-term influence is unknown (Vennila
et al., 2016). In culture media, neem extract was exposed to be ef-
ficient against Gram-positive and Gram-negative bacteria and was
proven more effective in clinical studies. Green tea is also effec-
tive against Gram-negative anaerobic bacteria (Kudva et al., 2011).
Another Indian research suggested that green tea extract might
be utilized to help treat chronic periodontitis, particularly in dia-
betics, by delivering medication straight to the tissues (Hotwani
et al., 2014). Actinomyces lundii and Porphyromonas gingivalis are
known to be resistant to many contemporary therapies; however,
the plant is very efficient against these strains (Cruz Martinez
et al., 2017). Gum and plaque indices were considerably lower in
research participants who used a 0.25 percent lemongrass mouth-
wash (Akula et al., 2021). In recent research, Ocimum sanctum was
demonstrated to be as beneficial as chlorhexidine in the treatment
of periodontitis. The research also revealed an anti-gingivitis and
anti-inflammatory mouthwash made from Ocimum sanctum ex-
tract (Gupta et al., 2014). Antibacterial characteristics were also
discovered as a consequence of the inquiry. In the research, a
4% concentration of Ocimum sanctum extract was shown to be
the most efficient in combating oral bacterial microflora. In Iran,
a Coriandrum sativum and Quercus brantii oral gel were recently
explored (Yaghini et al., 2014). The clinical experiment used a com-
bination of Coriandrum sativum and Quercus brantii because both

plants contained tannins that may restrict bacterial activity in the
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periodontium. Meswak extract is used in a variety of commercial
dentifrices because of its substantial antiplaque and antibacterial
properties.

Stem cells can be treated with pure herbal bioactive compounds
and herbal extracts (Xue et al., 2018). The application of phytochem-
icals as loading agents for periodontal regeneration is more possible
compare with directly used plant products because the dose of phy-
tochemicals can be easily calculated (Xue et al., 2018). In addition,
once standardized, the cost of herbal extracts made from individual

plants and herbal mixtures is reduced when they enter commercial

production (Uhlenbrock et al., 2018). Plant product therapeutic ex-
amination requests to go over sequences of processes (Figure 1).

Some of the herbal agents incorporated in scaffolds to be used in

tissue engineering are shown in Table 1.

3.2 | Regenerative endodontics

Regenerative endodontics embraces biological processes to sub-

stitute damaged dentin or root structures as well as pulp-dentin

TABLE 1 Herbal derivatives in scaffolds for application in tissue engineering

Study Cell line/Animal

Plant-derived agent Delivery system design model Results Ref
Curcumin Nanofibers with curcumin/ In vitro DPSCs Curcumin in the membrane Ghavimi
collagen membrane in vivo Dog improved osteogenic et al. (2020)
comprising aspirin-loaded differentiation.
PLGA for guided bone The animal test showed the
regeneration formation of new bone in the
tested area
Aloe vera Acemannan containing In vivo Mongrels Acemannan showed an Chantarawaratit
sponges osteoinductive effect that et al. (2014)
can be used for periodontal
regeneration
Agarose Agarose gel combined with In vivo Athymic mice The gel of agarose-gene- Xu et al. (2005)

adenovirus-mediated
human BMP-2 gene
transduced bone marrow
stromal cells

Alginate/O -carboxymethyl In vitro
chitosan/ Cissus

quadrangularis scaffold

Cissus quadrangularis
extracts with
alginate

Soybean Soybean granules In vivo

Genipin-crosslinked chitosan  In vitro

in hydrogel form

Genipin

In vitro
in vivo

Electrospun from chitosan
crosslinked with genipin

Genipin

Ceramic composite of In vitro
alginate/nano bioactive

glass

Alginate

hMSCs

New Zealand rabbits

Osteosarcoma (MG-

Murine mesenchymal

MG-63 cells, human

transduced BMSC contained
more hyaline cartilage
compared with the collagen
and alginate gel

Soumya
et al. (2012)

The hybrid scaffold possessed a
significantly osteoinductive
capacity, which could be used
as a suitable agent for bone
tissue engineering

Merolli
et al. (2010)

Soybean-based material can be a
potent active osteoinductive
agent for periodontal
regeneration

Dimida
et al., 2017)

Genipin-crosslinked chitosan
scaffolds are appropriate
for bone tissue engineering.
Different concentrations of
genipin efficiently alter the
mechanical and structural
properties as well as the
degradation profile of the
scaffolds

63) cells, h(MSCs

The attendance of HA in
the CTS-GP scaffold
considerably improved their
osseointegration effect
and made it an exceptional
material for the regeneration
of bone defects

Frohbergh
stem cells/CD1 etal., 2015)

female mice

Srinivasan
et al. (2012)

The prepared scaffolds exhibited
the potential for periodontal
tissue regeneration

periodontal
ligament
fibroblasts
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complex cells (Moghadam et al., 2021; Murray et al., 2007). Recent
natural-based approaches for dentin regeneration and capping
of pulp have remarkable results. The main disadvantage of this
methodology is severe inflammations stimulated by synthetic cap-
ping materials that can fail therapy (Schmalz & Smith, 2014; Shahi
et al., 2019). In this part, it is reviewed current investigations includ-
ing the application of herbal bioactive agents in the regeneration of
tooth structure.

Acemannan (polysaccharide in Aloe Vera) is as effective as min-
eral trioxide aggregate (MTA) as a material of pulp capping used on
top of the exposed dental pulp. Acemannan induced the formation
of a mineralized dentin bond with normal pulp tissue without stimu-
lation of inflammation (Songsiripradubboon et al., 2017). It can stim-
ulate the proliferation of primary dental pulp, the activity of ALP,
BMP 2 & 4, type | collagen, vascular endothelial growth factor, and
dentin sialoprotein expression and mineralization (Vu et al., 2020).

EGCG improves the antibacterial and mechanical properties
of collagen scaffolds (Kwon et al., 2017). EGCG could modulate
the secretion of numerous mediators of inflammation and anti-
inflammation from odontoblastic cells (Forouzideh et al.,, 2020;
Sharifi et al., 2020; Stavroullakis et al., 2018). In a study, after direct
pulp capping with propolis, all cases in the propolis group had regen-
erative tubular dentin bridge under the capping material (Ahangari
etal., 2012). Tu et al. (2020) showed that the addition of caffeic acid
to MTA meaningfully increases its biological and physicochemical
properties and enhances the angiogenic, odontogenic, and immuno-
suppressive response of hDPSCs. Similar odontogenic and immune-
modulatory results were shown by calcium silicate cement modified
by hinokitiol (Huang et al., 2016).

Berberine, Baicalein, and Wedelolactone are three herbal bioac-
tive agents with the capability to act as an inducer of odontoblastic
differentiation and expression of BMP-2 by stimulating the Wnt/b-
catenin pathway in dental pulp stem cells (DPSCs; Lee et al., 2016;
Samiei et al., 2020; Wang et al., 2018; Wu et al., 2019).

Shikonin can stimulate odontoblastic differentiation of DPSCs
by CD44-related mechanisms and AKT-mTOR signaling path-
ways (Kajiura et al., 2021). Curcumin and Astragaloside IV exert
modulatory influence on inflammation cascades and display pro-
differentiation properties on dental pulp cells (Ding et al., 2019;
Sinjari et al.,, 2019). Total polyphenols extracted from the plant
Drynaria fortune and Sapindus mukorossi seed oil increased ALP ac-
tivity and proliferation of DPSCs that can be correlated to the pro-
motion of the S phase and shortening of the GO/G1 phase in stem
cells (X.-F. Huang et al., 2012; Shiu et al., 2020).

When administered to human dental pulp cells, baicalein, a fla-
vonoid derived from the root of the Scutellaria baicalensis plant, was
shown to exhibit osteoblastic and angiogenic activities (HDPCs).
Baicalein (1-10pM) enhanced ALP activity and morphogenetic pro-
tein expression in HDPCs, promoting odontoblastic differentiation
and angiogenesis (BMP). Baicalein has been shown to have promise
as a dental pulp repair agent (Lee et al., 2016). Researchers examined
the capacity of genipin to stimulate odontogenic differentiation in
human dental pulp cells (nDPCs) using gardenia fruit extract as the
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source of the chemical. According to the results of the investigation,
genipin enhanced alkaline phosphatase activity, odontogenic marker
expression, and the production of mineralized nodules, indicating
that genipin may promote hDPC odontogenic differentiation (Kwon
et al., 2015). Omar et al. (2012) compared Nigella Sativa (NS) oil to
formocresol. Nigella Sativa (NS) oil is produced by a Ranunculaceae
family plant native to South and Southwest Asia. Both chemicals
are used as pulpotomy medicaments on forty male dogs' premo-
lars. The animals were slaughtered four weeks after being treated.
Vasodilation was mild to moderate in the NS group specimens. A few
samples included inflammatory cells and a persistent odontoblastic
layer. In addition to its anti-inflammatory properties, the researchers
discovered that NS might aid in the preservation of pulp viability.

3.3 | Dental caries

Herbal medicines have long been used to heal gum and tooth dis-
eases. Many ancient cultures make use of herbal "chewing sticks"
made from herbs, bushes, or trees that have potent antibacterial
properties. A plant's medicinal properties may include the following:
antibacterial, anti-inflammatory, astringent, antiplaque agents and
tooth whitener, and so on. There is a dearth of awareness regarding
the effects of herbs on oral tissues, their mechanism of action, and
their negative effects, which might make them a viable alternative
to presently existing therapies for oral health concerns. As a result,
further investigation into these age-old therapies is needed (Taheri
et al., 2011). Dental caries, one of the most frequent diseases on the
planet, affects a large number of individuals. Streptococcus mutans
shows a vital part in the development of tooth decay (Burne, 1998).
Herbal medications are increasingly being used in toothpaste to help
in the prevention of dental cavities. The principal target of polyphe-
nols' anti-cariogenic actions is S. mutans. It inhibits bacterial cell ad-
hesion to the tooth surface by interacting with microbial membrane
proteins (Ferrazzano et al., 2011). Herbs are often used in endodon-
tics for root canal disinfection. Because of the detrimental effects of
most synthetic intracanal medications, an investigation into herbal
irrigants is underway (Stuart et al., 2006). The most prevalent cause
of root canal treatment failure has been identified as Enterococcus
faecalis. Root canal disinfection using sodium hypochlorite has some
drawbacks, including unpleasant taste, toxicity, and the possibility
of tooth structure weakening by diminishing the hardness and struc-
tural integrity of dentin in the root canal, which may lead to tooth
loss (Davis et al., 2007). The following table shows the therapeutic

effects of the herb concerning dental treatment (Table 2).

4 | PRECAUTION IN THE APPLICATION
OF HERBS

Herbal-based treatments are mostly better tolerated than synthetic
drugs. However, some serious side effects, including herb-drug in-
teractions, may be happened (Izzo et al., 2016). It is suggested that
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TABLE 2 (Continued)

References

Application

Inhibitory effects on

Chemical constituents

Medicinal herb

Kosalec et al. (2005), Oncag et al. (2006),

Direct pulp capping with propolis in rats may delay

E. faecalis

Flavonoids and cinnamic

Propolis (Propolis resin)

Ozan et al. (2007), Sabir et al. (2005)

dental pulp inflammation and stimulate reparative
dentin/ Its dental applications include intraoral

acid

medicament, intracanal irrigant, and mouth rinse;

cariostatic agent; storage medium for avulsed teeth;

treatment of periodontitis and denture stomatitis;

and pulp capping agent

Leadingin Oral, Mailloacil, Head & Neck Medicine

It is an excellent antibacterial agent for necrotic pulp Almas (1999), Naseem et al. (2014)

E. feacalis

Trimethyl amine,

Salvadora persica (Miswak)

when used as a root canal irrigant

C. albicans

salvadorime chloride,
and fluoride in large

amounts

Prakash and Shelke (2014)

A potent antiplague medicine that reduced sucrose-

Triphala

induced adhesion and glucan-induced aggregation—

DALIR ABDOLAHINIA ET AL.

two mechanisms that promote bacterial colonization

of the tooth surface

care in the application of herbal medicines, especially in the pediatric
population and during pregnancy.

For example, Allium sativum compounds have the potential to
prevent dental caries. However, this plant has the potential to cause
chemical burns to the skin and mucousa. A case report presents a
burn on the palate of a 57-year-old woman who placed Allium sa-
tivum on her palate to relieve the pain of trigeminal neuralgia. This
case shows the potential of Allium sativum for chemical burns in the
oral mucosa and warns oral health professionals about inappropriate
self-medication methods (Tomo et al., 2022).

Furthermore, Health professionals have an important role to
alert and educate of people about the folk use of herbs and their
effects.

5 | CONCLUSION AND FUTURE
PROSPECTS

It is crucial to approach herbal medicine with an open mind and criti-
cal skepticism. More research on their potential as pharmaceutical
sources and/or therapies is needed. The marketing of herbal medi-
cines must be done with caution since, in addition to the medicinal
advantages that they may give; there is a risk of overuse or adul-
teration. The benefits of herbal therapy can only be maximized if the
source and quality of the plants are adequately managed.

Plants have been suggested, as an alternate remedy for oral-
dental problems, and this vocation needs long-term dependability.
New medical professionals must be able to obtain public knowledge,
update it, and incorporate it into current medicine for the benefit of
society.

Herbal extracts are utilized in dentistry as antimicrobial plaque
agents that reduce inflammation and histamine production, as well
as antiseptic, antioxidant, and analgesics. Patients with gingivitis and
periodontitis benefit from their immune systems' capacity to man-
age microbial plaque.
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