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ABSTRACT

Periodontitis, or gum disease, affects millions of people each year. Periodontitis is a serious gum infection that damages
periodontium (the soft tissues and bones present around tooth for support). The disease mainly occurs when bacteria in dental
plague infect the gums and bones that anchor the teeth. Periodontal diseases, if left unchecked, can lead to major health problems.
Over the last decade, herbal and Ayurvedic drugs has become a subject of world importance, with both medicinal and economical
implications. Herbal excipients are non-toxic and compatible they have a major role to play in pharmaceutical formulation. Herbal
medicines have been widely used all over the world since ancient times and have been recognized by physicians and patients for
their better therapeutic value as they have fewer adverse effects as compared to modern medicines. The aim of the present article
is to present overall view of the current strategies adopted for the formulation and application of traditional herbal remedies. This
review article summarizes the current data on the effect of natural products like Acaciacatechu, Aloe vera, Azadirachata indica,
Ocimum sanctum, Punica granatum & other important herbs on management of various periodontal diseases together with their

biological activities.
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INTRODUCTION

eriodontal disease is one of the most important

concerns for dentists and patients.” It is recognized

as a major public health problem throughout the
world and is the most common cause of tooth loss in
adults.®> The word “periodontitis” comes from peri
("around"), odont ("tooth™) and -itis ("redness").
Periodontitis is a set of diseases which usually attacks the
peridontium. The periodontium is the specialized tissues
that both surround and support the teeth, maintaining
them in the maxillary and mandibular bones.
Periodontitis in comparison with gingivitis is a more
severe inflammation, because not only it affects the
tissues, but also, it affects the bottom of the teeth. If it is
not treated at all, it may lead to a loss of teeth.>*

A variety of triggering factors like bacterial causes,
dyscrasias, avitaminosis etc cause inflamed gums leading
to gingivitis. Salivary tartar has an additive effect to these
causative factors in causing gingivitis. Aggressive
periodontitis, chronic periodontitis and those resulting
from conditions like HIV, diabetes, malnutrition and
immunosuppression are the other types of periodontitis.”
Researchers found that Actinobacillus
actinomycetemcomitans and Porphyromonas gingivalis
these two bacteria appear to be likely to cause aggressive
periodontal disease. Both P. gingivalis and A.
actinomycetemcomitans, along with multiple deep
pockets in the gum, are associated with resistance to
standard treatments for gum disease.” Other bacteria
associated with periodontal disease are Treponema

denticola, T.socranskii, and P. intermedia. These bacteria,
together with P. gingivalis, are frequently present at the
same sites, and are associated with deep periodontal
pockets.”

Morris reported that in the United Kingdom 40-45% of
adults have moderate destructive periodontal disease
and 5-10% has a severe form of the disease. They also
reported that 72% of adults have visible plaque; which is
the main causative factor of periodontal disease. In the
United States 50% of adults have gingivitis affecting at
least 3-4 teeth; two-thirds of the population has sub
gingival calculus, and about a one-third have
periodontitis.*®

Pain, discomfort and cosmetic considerations are some of
the factors that demonstrate severity of the problems
associated with dental diseases and hence, it is of utmost
importance to minimize and control dental diseases.’
Periodontal treatment aims to cure inflamed tissue,
reduce the number of pathogenic bacteria and eliminate
the diseased pockets. Mechanical therapy, chemotherapy
and systemic administration of antibiotics are some of the
clinical methods being utilized currently. Conventional
therapy includes scaling — removal of the calculus and the
plaque, curettage clearing the inflamed soft tissue, and
root planning - removal of necrotic tissues on the root
surface. Periodontal diseases are associated with
bacterial infections; therefore antibacterial treatment
seems to be an appropriate method of improving the
condition of the inflamed tissues. One of the major
problems associated with conventional treatment of
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systemic administration of antibiotics is the distribution
of drug throughout the body, which is not required and it
can also give rise to toxicity problems.10

One method of minimizing the distribution of therapeutic
agents in the body is through the use of local drug
delivery system.

Many antibacterial are applied directly to the mouth for
the treatment of periodontal diseases. Mouth rinses,
irrigating solutions and sustained release devices are
some of the local delivery systems.

Periodontal local delivery devices that have been used for
the targeted delivery of antimicrobial agents include:
fibers (hollow and monoalithic), strips and compacts, films,
microparticles, gels and nanoparticles.™

Despite several chemical agents being commercially
available, these can alter oral microbiota and have
undesirable side-effects such as vomiting, diarrhoea and
tooth staining.****

Hence, the search for alternative products continues and
natural phytochemicals isolated from plants used in
traditional medicine are considered as good alternatives
to synthetic chemicals."

Herbal and natural products of folk medicine have been
used for centuries in every culture throughout the world.
“Let food be your medicine and let medicine be your
food” was advised by Hippocrates, over two millennia
ago. It's still true today that “you are what you eat.”*

The practice of medicine has evolved over many centuries
to reach its current state.

A recent survey conducted by the World Health
Organization estimated that almost 70-80% of the
population in the developing world has resorted to
traditional practices for treatment of a variety of
ailments.’®

The populations of the two most populous countries in
the world, China and India, have practised traditional
medicine for the management of oral diseases, including
periodontal disease, for well over2000 years."’

With respect to diseases caused by microorganisms, the
increasing resistance in many common pathogens to
currently used therapeutic agents, such as antibiotics and
antiviral agents, has led to renewed interest in the
discovery of novel anti-infective compounds.

As there are approximately 5,00,000 plant species
occurring worldwide, of which onlyl% has been
phytochemically investigated, there is great potential for
discovering novel bioactive compounds from these
sources.™®

Plants and natural products from time immemorial used
for  their pharmacological applications  viz.,
antiulcerogenic, wound healing, anti-inflammatory,
antimicrobial, antioxidant properties etc. Here is a list of
few of these in Table 1.
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The purpose of this review is to present some recent
examples of traditional medicinal plant extracts or
phytochemicals that have been shown to inhibit the
growth of oral pathogens, reduce the development of
dental plaque and reduce the symptoms of oral diseases.

Various plants and their
management of dental health :

immense potential in

1. Acacia catechu Wild

Acacia catechu Wild. (AC)(Family: Fabaceae and
subfamily: Mimosoideae) known as Black Khair. AC
iscommercially used to obtain Katha (a concentrated
filtered extract) in North India.

AC is used as mouthwash for mouth, gum and throat
diseases like gingivitis, stomatitis. Cutch and katha is
cooling, digestive and a very valuable astringent,
especially in chronic diarrhoea and dysentery, bleeding
piles, uterine haemorrhages, leucorrhoea, gleet, atonic
dyspepsia, chronic bronchitis, etc.

The decoction of bark mixed with milk is taken to cure
cold and cough.??’

Figure 1: Acacia catechu

The extracts of AC have been reported to have various

pharmacological  effects like  antipyretic, anti-
inflammatory, anti diarrhoeal, hypoglycaemic,
hepatoprotective, antioxidant and  antimicrobial
activities.

The important chemical constituents reported in the
heartwood are catechin, catechutannic acid, epicatechin,
catechin tetramer, dicatechin, gallocatechin, kaempferol,
taxifolin, isorhamnetin, (+)Afzelechinn, L-arabinose, D-
galactose, D-rhamnose and aldobiuronic acid. Catechinis
highly active. It is used as a haemostatic.*
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Table 1
Plants with Plants  with  antimicrobial Plants with Plants with analgesic Plants with anti-inflammatory
antiulcerogenic property® antioxidant property* property*
property® property”*
Ocimum sanctum, Aloe (Aloe barbadensis, Aloe Spinach, Anicillo (Piper) species, Aloe (Aloe vera), Anestesia
Allophylus serratus, vera), Apple (Malus sylvestris, pepper, black Arnica (Arnica Montana), (Ottonia frutescents), Angelica
Desmodium Ashwagandha (Withania tea, broccoli, Betle (Piper betle), (Angelica archangelica),
gagenticum, somniferum), Bael tree (Aegle green tea, Capsicum (Capsicum Anisillo  (Piper  auritum),
Azadirachta indica, marmelos), Basil (Ocimum carrot, potato annuum), Chile Piperaceae  Anisillo  (Piper
Hemidesmus basilicum), Betel pepper (Piper tomato, (Capsicum annuum), marginatum), Arnica (Arnica
indicus, Asparagus betel), Black pepper (Piper blackberry, Clove (Eugenia  Montana), Calendula
racemosus and nigrum), Buttercup (Ranunculus grape, olive, caryophyllus), Coca (Calendula officinalis),
Musa sapientum. bulbosus), Cashew (Anacardium pineapple, (Erythroxylum coca), Camptotheca (Camptotheca
pulsatilla), Castor bean (Ricinus strawberry, Feverview (Tanacetum acuminate), Celery seeds
communis), Ceylon cinnamon orange parthenium), Ginger  (Apium graveolens),
(Cinnamomum  verum),  Chili (Zingiber officinale), Chamomile (Anthemis nobilis),
peppers, paprika (Capsicum Marijuana (Cannabis  Chickweed (Stellaria media),
annuum), Clove(Syzygium sativa), Menthol Chicle (Manilkara sapota),
aromaticum), Coriander, (Mentha piperata), Chilcuague (Heliopsis
(Coriandrum sativum), Myrrh (Commiphora longipes), Chilmecatl
Eucalyptus (Eucalyptus myrrha), Peppermint  (Heliopsis longipes), Chinchillia
globules), Garlic (Allium (Mentha piperita), Poppy  (Anicillo) (Tagetes minuta),
sativum), Gotu kola (Centella (Papaver somniferum), Dandelion (Taraxacum
asiatica), Turmeric (Curcuma Tobacco (Nicotiana officinale),  Garlic  (Allium
longa), Green tea (Camellia tabacum), Willow bark sativum), Ginger(Zingiber
sinensis), Henna (Lawsonia (Salix alba), Wintergreen officinale), Gotu kola (Centella
inermis), Licorice (Glycyrrhiza (Gaultheria procumbens)  asiatica), Hierba mora
glabra), Marigold (Calendula (Solanum nigrum), Jaborandi
officinalis), Olive oil (Olea (Pilocarpus jaborandi),
europaea), Onion (Allium cepa), Licorice( Glycyrrhiza glabra)
Papaya (Carica papaya),

Peppermint (Mentha piperita),
Poppy (Papaver somniferum),
Potato (Solanum tuberosum)

Role of Acacia catechu on Management of Periodontal
disease

A herbal tooth powder which removed plaque, stain or
patches and cleaned and polished tooth surfaces without
any abrasive action, comprised the powder of
Acaciacatechu, Menthol and camphor in the proportion
of 91%, 2.7% and 6.3% respectively. The powder of Acacia
catechu was used to remove tarter, plaque and stain and
in cleansing and polishing tooth surface without any
abrasionaction.

The powders of menthol and camphor were used as a
flavouring agent. A clinical study on this dentifrice herbal
tooth powder reported 87-95%, 70-72% and 80-95%
reductions in plaque, gingivitis and dental calculus
respectively, about 15 days of treatment.*

2. Aloe vera (Aloe barbadensis miller)

The botanical name of Aloe vera is Aloe barbadensis
miller. It belongs to Asphodelaceae (Liliaceae) family, and
is a shrubby orarborescent, perennial, xerophytic, pea-
green color plant. It grows mainly in the dry regions of
Africa, Asia, Europe and America. In India, it is found in

Rajasthan, Andhra Pradesh, Gujarat, Maharashtra and
Tamil Nadu.

The species is frequently used in herbal medicine. Many
scientific studies of the use of extracts of Aloe vera have
been undertaken.*** Aloe vera contains75 potentially
active constituents: vitamins, enzymes, minerals, sugars,
lignin, saponins, salicylic acids and amino acids.**°

Aloe vera is found to possess good wound healing
activity.”” Aloe Vera contains 6 antiseptic agents: Lupeol,
salicylic acid, urea, nitrogen, cinnamonic acid, phenols
and sulfur. They all have inhibitory action on fungi,
bacteria and viruses. Aloevera has been found to be
useful in cancer prevention, aphthous stomatitis,
mucositis, and radiation dermatitis.****

Aloe vera is a potent anti inflammatory agent it inhibits
the cyclooxygenase pathway and reduces prostaglandin
E2 production from arachidonic acid.® Aloevera is a
potent laxative,” it exhibits potent anti viral and anti
tumoractivity.*” AloeVera possess good anti bacterial and
anti fungal activity, Streptoccocus pyogenes and
Streptococcus faecalis are two microorganisms that have
been inhibited by aloe veragel.“g'49 Using a rat model, in a
study it was suggested that the antibacterial effect of the
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aloe vera gel in vivo could enhance the wound healing
process by eliminating the bacteria that contributed to
inflammation.*®

It was proposed that a glycoprotein, aloctin A, which was
isolated from Aloe arborescens, markedly inhibits arthritis
in rats and carrageenan-induced edema inrats.*® Hutter
identified an anti-inflammatory agent as C-glucosyl
chromone from Aloe barbadensi.” It is recently reported
that aloe vera leaf pulp extract was effective in reducing
blood sugar, suggesting that it might be useful in the
scavenging of free radicals.® It was reported that
treatment with aloe vera increased antioxidant enzymes
and significantly reduced lipid peroxidation products in
streptozotocin induced diabetic rats, showing the
relationship between antioxidant activity and the onset of
diabetes.*™°

Role of Aloe Vera in Management of periodontal disease

Figure 2: Aloe vera

The aloe vera plant contains anthraquinone glycosides
(especially in the latex form, which is different from the
gel), polysaccharides, aloeresins, glucomannans, and
bsitosterol.”® Antioxidative phenolic compounds were
recently isolated from Aloe barbadensis and identified as
aloeresin derivatives.”” These properties, along with the
ease of availability, no known adverse effects, and cost
effectiveness, make aloe vera an ideal candidate for
plaque control, thereby reducing gingivitis and most likely
eventual periodontitis.”®

Treatment of inflammation is still the key effect for most
types of healing, and immunomodulatory properties of
the gel polysaccharides, especially the Acetylated
mannans from aloe vera, seem to play a key role.
Antidiabetic, anticancer, and antibiotic activities of aloe
veraslﬁhave also been reported, indicating wider use of this
gel.

Studies observed a significant reduction in plaque and
gingivitis after a 30-day use of mouth rinse containing
aloe vera with toothbrushing.59 It was found out that both
dentifrice containing aloe vera and fluoride resulted in
significant reduction of plaque and gingivitis, but no
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statistical significant difference was observed between
them that inactivates bradykinin in vitro, salicylates, and a
substance that inhibits thromboxane formation.*
Compositions that were safe and effective for preventing
and treating oral disease and for maintaining good oral
health for both humans as well as animals has been
described. The composition contains a herbal ingredient
such as olive leaf extract, black walnut green hulls, clove
leaf, thyme herb, grapefruit seed extract, Aloe vera,
Calendula flower, Echinaceapupurea, gota kola extract,
chamomile flower, green tea leaf, oregano leaf,
peppermint oil, cinnamon bark, eucalyptus leaf, lavender
oil etc.®

The aloe vera extract treatment has also resulted in a
significant increase in reduced glutathione, superoxide
dismutase, catalase, glutathione peroxidase, and
glutathione S transferase in the liver and kidney of
diabetic rats, showing the antioxidant property of aloe
vera gel extract.” Thus, it can be hypothesized that
aloevera extracts can be useful in the control and
treatment of periodontal diseases by virtue of their
antioxidant properties as well.

3. Neem (Azadirachta indica)

Azadirachta indica (syn. Melia azadirachta) is well known
in India and its neighbouring countries for more than
2000 years as one of the most versatile medicinal plants
having a wide spectrum of biological activity. Every part
of the tree has been used as traditional medicine for
household remedy against various human ailments, from
antiquity.®®®

More than 135 compounds have been isolated from
neem. The main active ingredients are named nimbin,
nimbinin, and nimbidin. All parts of the plant yield B-
sitosterol.” Theleaves contain 6- desacetylnimbinene,
nimbandiol, nimbolide and quercetin, n-hexacosanol and
nonacosane. The diterpenoids margolone, nimbogone,
nimbonolone and nimbolinin have also been isolated
from the plant. Various parts of the neem tree have been
used as traditional Ayurvedic medicine in India from time
immemorial.”

Neem oil, bark and leaf extract have been therapeutically
used as folk medicine to control leprosy, intestinal
helmenthisis, respiratory disorders, constipation and as
health promoter.®® Studies indicate that neem leaf extract
possess antiarrhythmic, antiarthritis, antiviral,
93ntioxidant, hepatoprotective and antidiabetic activity.”

Role of Neem in management of periodontal disease

The ancient Ayurvedic practise of using Neem to heal and
rejuvenate gum tissue and to prevent cavities and gum
disease is verified in modern clinical studies.”

Some of the observed anti-plaque activity of neem
chewing sticks is attributed to the fibrous nature of these
sticks resulting in mechanical plague removal; however,
neem plant also contain chemotherapeutic antiplaque

&

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

129



Int. J. Pharm. Sci. Rev. Res., 33(2), July — August 2015; Article No. 27, Pages: 126-136

agents. The presence of gallotannins during the early
stages of plaque formation could effectively reduce the
number of bacteria available for binding to the tooth
surface by increasing their physical removal from the oral
cavity through aggregate formation. Additionally, the
effective inhibition of glucosyl transferase activity and the
reduced bacterial adhesion to SHA, as seen with the
presence of gallotannin extracts, suggest some potential
anti-plaque activity.”” The microorganisms found in
inflamed gums are resistant to penicillin and tetracycline
but are not resistant to antibacterial plant extracts like
neem. Unlike antibiotics, antibacterial plant extracts
produced no allergy in the gingiva that could inhibit their
effectiveness.”

In a clinical study, 50 patients with confirmed gingivitis
were selected, 40 showed severe bleeding and pustular
discharges from the gums. After just three weeks of
brushing twice a day with paste including neem leaf
extracts, eight out of ten patients showed significant
improvement. The patients also showed a reduction in
bacterial populations and elimination of halitosis (bad
breath) with no side effects.”

Figure 3: Neem leaves & twigs

A synergistic herbal formulation comprising of active
fractions from Azadirachta indica, Citrullus colocynthis
and Cucumissativus extract and a carrier or additive was
developed. The composition was found to be useful for
teeth and gums as mouthwash or mouth rinse. This
herbal formulation was described to be useful for
preventing dental plague and gingivitis in humans and
also as an antimicrobial agent for preventing periodontal
diseases.”

A clinical study conducted on 60 volunteer subjects to
evaluate the efficacy of fraction from neem, fraction from
Citrullus colocynthis and a mixture of them on the
reduction of dental plaque led to significant reductions of
dental plaque.”
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4. Tulsi (Ocimum sanctum)

Figure 4: Tulsi leaves

Botanical name is Ocimum sanctum, Tulsi was recognized
thousands of years ago as one of the India’s greatest
healing herb.®’ It is an erect soft, hairy aromatic herb or
undershrub found throughout India.*

Several medicinal properties have been attributed to
Ocimum sanctum. Different parts of Tulsi plant e.g.
leaves, flowers, stem, root, seeds etc. are known to
possess therapeutic potentials and have been used by
traditional medical practitioners as expectorant,
analgesic, anticancer, antiasthmatic, antiemetic,
diaphoretic, anti-diabetic, antifertility, hepatoprotective,
hypotensive, hypolipidimic and antistress agents. Tulsi
has also been used in treatment of fever, bronchitis,
arthritis, convulsions etc.®

In an in-vitro study the various concentrations of the Tulsi
extracts have been assessed against streptococcus
mutans and concluded that the Tulsi extract 4% has a
maximum antimicrobial potential 2

Tulsi can act as COX-2 inhibitor, like modern analgesics
due to its significant amount of Eugenol (1 - hydroxyl -
2methoxy - 4 allyl benzene). Ocimum sanctum leaves
contain 0.7% volatile oil comprising about 71% eugenol
and 20% methy! eugenol.®*

Ocimum sanctum at a dose of 100 mg/kg was found to be
effective antiulcer agent in a study. Anti-ulcer effect of
Ocimum sanctum may be due to its cytoprotective effect
rather than antisecretory effect®® Due to its
immunomodulating property Ocimum sanctummay find
its potential use in treating immunologically mediated
mucosal condition like pemphigus.?®

Role in the management of periodontal disease

Tulsi leaves are quite effective in treating common oral
infections. Also few leaves chewed help in maintaining
oral hygiene. Carracrol and Tetpene are the antibacterial
agents present in this plant. Sesquiterpene
bcaryophyllene also severs the same purpose. This
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constituent is FDA approved food additive which is
naturally present in Tulsi.®®

Tulsi leaves dried in sun and powdered can be used for
brushing teeth.?’ It can also be mixed with mustard oil to
make a paste and used as toothpaste. Tulsi has also
proven to be very effective in counteracting halitosis. Its
anti-inflammatory property makes it a suitable remedy
for gingivitis and periodontitis, and it can be used for
massaging the gingiva in these conditions.®®

Tulsi contains Vitamin A and C, calcium, zinc and iron. It
also has chlorophyll and many other phytonutrients.
Deficiency of these nutrient has been associated with
variety of oral diseases.®®

5.Turmeric (Curcuma Longa)

Figure 5: Turmeric

It is a rhizomatous herbaceous perennial plant of family
Zingiberaceae. It is native to tropical South Asia and
needs temperatures between 20 °C and 30 °C. It is a
perennial plant with orange, oblong tubers 2 or 3 inches
in length and one inch in diameter, pointed or tapering at
one end. When dried, it is made into a yellow powder
with a bitter, slightly acrid, yet sweet taste. Ancient
Indian medicine has touted turmeric as an herb with the
ability to provide glow and luster to the skin as well as
vigor and vitality to the entire body. Since turmeric has
antimicrobial, antioxidant, astringent, and other useful
properties, it is quite useful in dentistry also.*"*

The active constituents of turmeric are the lavonoid
curcumin (diferuloylmethane) and various volatile oils
including tumerone, atlantone, and zingiberone. Other
constituents include sugars, proteins, and resins. The
best-researched active constituent is curcumin, which
comprises 0.3-5.4% of raw turmeric. Curcumin has been
used extensively in ayurvedic medicine for centuries, as it
is nontoxic and has a variety of therapeutic properties
including antioxidant, analgesic, anti-inflammatory,
antiseptic activity, and anticarcinogenic activity.” Its role
in the treatment of various precancerous conditions like
oral submucous fibrosis, leukoplakia, and lichen planus
has also been studied. Turmeric extract and turmeric oil
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have demonstrated oncopreventive activity in in vitro and
in vivo animal experiments.94

Role in the management of periodontal disease

Massaging the aching teeth with roasted, ground
turmeric eliminates pain and swelling.”® A study
concluded that chlorhexidine gluconate as well as
turmeric mouthwash can be effectively used as an
adjunct to mechanical plaque control methods in
prevention of plaque and gingivitis. The effect of turmeric
observed may be because of its anti-inflammatory action.
Reduction in total microbial count was observed in both
the groups. It is reported that the local drug delivery
system containing 2% whole turmeric gel can be used as
an adjunct to scaling and root planing. There was a
significant reduction in the trypsin-like enzyme activity of
“red complex” microorganisms.”

Another study it was seen that, 1% curcumin solution can
cause better resolution of inflammatory signs than
chlorhexidine and saline irrigation as a subgingival
irrigant. Mean PPD reduction was significantly greater for
the curcumin group than all other groups on all post-
treatment days.”’

6. Pomegranate (Punica granatum)

Punica granatum (family Punicaceae), generally known as
“pomegranate,” is a shrub or small tree native to Asia
where several of its parts have been used as astringent,
and for hemostatic as well as diabetic control.

The fruit of this tree is used for the treatment of throat
infections, coughs, and fever due to its anti-inflammatory
properties.*

The constituents of pomegranate have been thoroughly
investigated, however, clinical trials are in progress to
explore the therapeutic potential of pomegranate
products, particularly determining preventive efficacy of
pomegranate extracts in cancer, cardiovascular diseases,
inflammation diabetes and ultraviolet radiation-induced
skin damage.

The most therapeutically beneficial pomegranate
constituents are ellagic acid, ellagitannins (including
punicalagins), punicic acid, flavonoids, anthocyanidins,
anthocyanins, and estrogenic flavonols and flavones.'®

Pomegranate extracts have been shown to scavenge free
radicals and decrease macrophage Oxidative stress and
lipid peroxidation in animals and increase plasma
antioxidant capacity in elderly humans. Also pomegranate
extracts (juice, seed oil, peel) potently inhibit prostate
cancer cell invasiveness and proliferation, cause cell cycle
disruption, induce apoptosis, and inhibit tumour
growth.™

Role in the management of periodontal disease

Research showed that pomegranate extract was more
effective  against the adherence of  biofilm
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microorganisms than a pharmaceutical antifungal, when
three or four microorganisms were involved.*”

Investigators noted that pomegranate’s active
components, including polyphenolic flavonoids (e.g.,
punicalagins and ellagic acid), are believed to prevent
gingivitis through a number of mechanisms including
reduction of oxidative stress in the oral cavity,"”**% direct
antioxidant activity; anti-inflammatory ~effects; %%’
antibacterial activity;108 and direct removal of plaque
from the teeth.'®

Figure 6: Pomegranate

In a study evaluating the effects of pomegranate on
gingivitis, results showed a significant reduction in
gingival bleeding after using a dentifrice containing the
pomegranate extract."® Yet in another similar study with
a control group the effect of a gel with a pomegranate
extract was tested on a group with experimental gingivitis
which hardly mimics the naturally occurring gingivitis.99

Pomegranate rinsing also lowered saliva activities of
alpha-glucosidase, an enzyme that breaks down sucrose
(sugar),"™™* while it increased activities of ceruloplasmin,
an antioxidant enzyme.'? “The pomegranate extract-
induced increase in ceruloplasmin activity can be
expected to strengthen antioxidant defences,” noted
investigators. Subjects who rinsed with placebo solution
did not experience any of these changes.113 Taken
together, researchers concluded that these changes in
saliva content indicated that routine rinsing with a
pomegranate mouthwash, could promote oral health,
including affecting processes related to gingivitis.113

Other Herbs
1. Drynaria

One of the traditional Korean medicine, Drynaria fortune
(D. fortunei; Gol-Se-Bo in Korean and Gu-Sui-Bu in
Chinese) is one of candidates known to be effective for
the treatment of inflammation, hyperlipidemia,
arteriosclerosis, rheumatism, and gynaecological diseases
such as osteoporosis and bone resorption in oriental
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medicine.">**" D. fortunei is also commonly used to

manage disorders of orthopedics and has been claimed to
have therapeutic effects on bone healing.">**® Liu has
shown that D.fortunei has an antioxidant effect on rat
osteoblasts from hydrogen peroxide-induced death and
may promote bone recovery under similar pathologic
conditions.™™® Liu reported that D. fortunei increases the
attachment and growth of human gingival fibroblasts on
in vitro.""® The water extract of D. fortunei has been
reported to significantly protect against ototoxicity
caused by treptomycin, streptomycin and kanamycin in
human and the progression of bone loss induced by
ovariectomy in rats."****! Moreover, it was also shown
that D. fortunei extracts are shown to be potent
inhibitors of the degradation of denaturated collagen by
cathepsin K and of bone resorption in an in vitro model.*?

2. Garlic (Allium sativum)

Historically, garlic was used in China to lower blood
pressure, in Egypt to increase physical strength, in Europe
to prevent the plague and in India as a home remedy for
various minor ailments like flu and cough. Garlic has been
used not only to flavour food but also because it contains
a sulfur-rich derivative of cysteine felt to have medicinal
benefits. Its anticarcinogenic actions may be explained by
particular organo-sulfur compounds. Diallyl sulfide, for
example, which is responsible in part for its strong taste
and odor, has been shown to selectively inhibit as well as
induce certain P-450 enzymes.'?

As S.mutans is one of the primary etiological organisms in
dental caries development, and in this study garlic extract
has been shown to be effective against S.mutans, garlic
extract mouth rinse might be used as an effective remedy
in the prevention of dental caries.’*

In a study it was found that the garlic has antimicrobial
properties in vitro against streptococci and anticariogenic
properties against oral microorganism.'?

Allicin is considered the most therapeutic constituent of
garlic. Research performed using broth dilution method
revealed that planktonic growth of the cariogenic, gram-
positive species S.mutans, S.sobrinus, and Actinomyces
oris was inhibited by various allicin concentrations.
Planktonic growth of the tested gram-negative perio-
pathogenic species A. and Fusobacterium nucleatum was
also inhibited by allicn.*?

3. Onion (Allium cepa)

Onion has the distinction of being the king of vegetables.
Its extensive use in various forms due to the antibacterial
and antifungal properties is well documented. It
promotes good heart health because it facilitates the
thinning of the blood which helps to prevent clot
formation. Onion extracts possess an effect on all test
bacterial strains (S.mutans JC-2, S.sobrinus OMZ176,
P.gingivalis ATCC 33277 and P.intermedia ATCC 25611),
and the effects were bactericidal against cultured and
resting bacterial cells.**’
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Studies of experimental carcinogenesis in animal models
and in cell culture systems indicate that several allium-
derived compounds exhibit inhibitory effects and that the
underlying mechanisms may involve both the initiation
and the promotion phases of carcinogenesis.128 The
potential anticarcinogenic action of onions may also be
related to their high content of organosulfur compounds
or to their high antioxidant activity, which is principally
due to their wide content of flavonoids.'*

Allium cepa juice (0.49/100g b.w. for 4 weeks) exhibited
anti-hyperglycemic and antioxidant effect in alloxan
induced diabetic rats, it also repaired hepatic and renal
damage caused by alloxan.**

4. Grape Seed Extract

Grape seed extract contains proanthocyanidins (PA)
which are potent antioxidants and are known to possess
anti-inflammatory, antibacterial and immune-stimulating
effects. It has been reported to strengthen collagen based
tissues by increasing collagen cross-links."* In a study
conducted to determine re-mineralizing effects of grape
seed extract on artificial root caries, results showed that
it is a promising natural agent for non-invasive root caries
therapy.131’132

5. Cloves (Sysygium aromatium)

The dried flower buds of an East Indian evergreen tree,
cloves are popularly used as a spice.

They also yield a volatile oil used medicinally and in
perfumes. Cloves have antiseptic, stimulant, and
antiemetic (vomiting preventive) properties and are used
to treat the mouth, stomach, intestines, circulation, and
lungs.**

Eugenol extracts from clove have often been used in
dentistry in conjunction with root canal therapy,
temporary fillings, and general gum pain, since eugenol
and other components of clove (including beta-
caryophyllene) combine to make clove a mild anaesthetic
as well as an anti-bacterial agent.

Eugenol, the primary component of clove’s volatile oils,
functions as an anti-inflammatory substance. Clove also
contains a variety of flavonoids, including kaempferol and
rhamnetin, which also contribute to clove’s anti-
inflammatory (and antioxidant) properties.***

6. Mango (Magnifera indica)

Mango leaf contains ascorbic and phenolic acids which
are known to possess antibacterial properties. Studies
have shown that mango leaves (magnifera indica) possess
antibacterial properties against anaerobic dental
microflora such as P. intermedia and P. gingivalis and can
effectively be used as adjunct for maintenance of oral
hygiene.™

CONCLUSION

Pharmacologically active phytochemicals useful for the
prevention, treatment and maintenance of periodontal
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diseases have been widely identified. They may be
tannins,  terpenoids, flavanoids, alkaloids etc.
Antimicrobial activities of these have been found to be
particularly useful for periodontal diseases. Clinical trials
for assessment of safety and efficacy of these herbal
remedies are in its infant stage. These herbal remedies
are expected to be a widely used in future. The herbal
remedies have an edge over conventional antibiotic
treatment which suffer the limitation of low benefit to
high risk as compared to herbal treatment which possess
high benefit to low risk ratio."*

As traditional plant preparations have significant
historical background, it may be ethical to clinically
evaluate these first and then collect modern toxicological
data. Important classes of compounds essential for
biologic activity must be delineated. All of this knowledge
will be essential for proper standardization of a product.
Therapeutic approaches with herbal medicine are often
staggered due to lack of data on safety and efficacy and
meticulous clinical trial evidence. It is recommended that
more researches should be undertaken."’

Standardization and quality assurance of these herbal
remedies is also a key area to be focused in future and
efforts have been initialized towards this target. There
are much more opportunities for further research in the
utility of herbal remedies for periodontal diseases. More
organized and long-term research is to be carried out to
support the use of established remedies. Development of
novel drug delivery systems for these herbal ingredients
is likely to be one of the thrust areas of research in future.
Research on colloidal drug delivery systems such as
nanoparticles, nanoemulsion etc seems to be
promising.**®
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