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Medicinal plants have been used to treat 
diseases or to attain or maintain a 
condition of improved health from a long 
time. They are both promotive and 
preventive in their approach. It is a 
comprehensive system, which uses 
various remedies derived from plants and 
their extracts to treat disorders and to 
maintain good health. Natural herbs like 
triphala, tulsi patra, jyestiamadh, neem, 
clove oil, pudina, ajwain and many more 
used either as whole single herb or in 
combination have been scientifically 
proven to be safe and effective medicine 
against various oral health problems like 
bleeding gums, halitosis, mouth ulcers 
and preventing tooth decay. The major 
strength of these natural herbs is that their 
use has not been reported with any side-

[1]effects till date . Use of herbal 
derivatives for oral healthcare and dental 
hygiene maintenance has  been 
continuing since times immemorial. If 
we look back at the methods of oral 
hygiene maintenance, we can trace the 
use of herbal derivatives since 3000 B.C., 
when the ancient civilizations used what 
they called a “chew stick”. The chew 
sticks were rubbed up against the teeth to 
clean the teeth. Similar use of plant sticks 
are reported from other parts of the world 
too - the ancient Arabs used a “Miswak”. 
Use of Neem stick to clean the teeth has 
been reported in early Indian classics by 

[2],[3]Sushruta and Charaka . Among all, 
[4]neem datun is most commonly in use .

Even today, 80 percent of the population 
in India that lives in rural areas still start 
their day with the datun.
It would be worth mentioning here that 
Medicinal plants have been used as 
traditional treatments for numerous 
human diseases for thousands of years 
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Abstract
The present study was an attempt to highlight the use of medicinal plants in Periodontics. An 
attempt is made to evaluate four common herbs i.e Neem, Turmeric, Clove and Tulsi (Basil) from 
Indian flora and fauna as representatives for assessment of their use in Periodontics. The 
purpose for taking them as representatives is their vast utility as medicinal plants in traditional 
Indian medicine.
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and in many parts of the world. In rural 
areas of the developing countries, they 
continue to be used as the primary source 

[5]of medicine .
As there are approximately 500,000 plant 
species occurring worldwide, of which 
only 1% has been phytochemically 
investigated, there is great potential for 
discovering novel bioactive compounds.
There have been numerous reports of the 
use of traditional plants and natural 
products for the treatment of oral 
diseases. Many plant-derived medicines 
used in traditional medicinal systems 
have been recorded in pharmacopeias as 
agents used to treat infections and a 
number of these have been recently 
investigated for their efficacy against oral 
microbial pathogens. The general 
antimicrobial activities of medicinal 
plants and plant products, such as 
essential oils, have also been reviewed in 

[6],[7]literature .
As it is an exhaustive topic hence owing 
to limitations of time and space, the 
present study has been restricted to focus 
on the use of following four herbal 
sources:
1. Neem
2. Turmeric
3. Clove oil
4. Tulsi

Selection of these herbal sources of 
medicine has been made on the basis of 
their traditional use in India for oral 
healthcare and as a protectant against 
periodontal diseases.

Neem (Azadirachta Indica)
Azadirachta indica is popularly known as 
Indian neem (margosa tree) or Indian 
lilac. Neem is an evergreen tree, 

cultivated in various parts of the Indian 
subcontinent. Every part of the tree has 
been used as traditional medicine for 
household remedy against various 

[8],[9],[10]human ailments, from antiquity . 
The sanskrit name of the neem tree is 
‘Arishtha’ meaning ‘reliever of sickness’

Pharmacological Actions Of Neem 
Extract
Several pharmacological activities and 
medicinal applications of various parts of 
neem are well known. Biological activity 
of neem is reported with the crude 
extracts and their different fractions from 
leaf, bark, root, seed and oil. However, 
crude extract of different parts of neem 
have been used as traditional medicine 
for the treatment of various diseases.
Some of the medicinal attributes of 

[11]various parts of neem  as mentioned in 
[12],[13]ayurveda  have been summarized in 

Table - 1.

Neem In Periodontics
G i v e n  i t s  i m m u n o s t i m u l a n t ,  
antiulcerative, antifungal, antibacterial, 
an t iv i ra l ,  an t icarc inogenic  and  
antioxidant activity as well as its varying 
degrees of effect on central nervous 
system, Neem has been tried as an 
excellent microbial agent, pain reliever 
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[26]activities  are as follows:
1. Anti-inflammatory, antioxidant, anti-

bacterial, anti-HIV, anti-tumor and 
arthritis.

2. Anti-bacterial, anti-HIV, antitumor, 
anti-inflammatory and anti-diabetic 
action.

3. Anti-bacterial, anti-HIV, arthritis, 
ant ioxidant ,  ant i tumor,  ant i -
inflammatory, snake bite and 
apoptosis.

4. Antioxidant, anticarcinogenic effect, 
snakebite and arthritis.

5. Antioxidant, Alzheimer's disease, 

anti-bacterial and hepatoprotective 
effects.

6. Antispasmdic, anti-inflammatory, 
arthritis,  gastrointestinal and 
cardiovascular effects.

7. Antioxidant, anticarcinogenic effect, 
antifibrotic effect and effect on 
immunity.

8. Anti-rheumatic activity, antioxidant 
and anticarcinogenic effect.

9. Arthritis, Alzherimer's and anti-
inflammatory.

10. Abolished cytotoxic acitivity and 
antioxidant.

and tissue protector in Periodontics. 
Neem extracts are used to treat various 
skin diseases, as an antiseptic substance, 
against endo and ectoparasites or simply 

[14]as a herbal mouthwash . In test tubes, 
neem has been shown to have significant 
effects on both gram-positive and gram-
negative organisms.
Extracts from neem sticks or bark have 
been shown to inhibit the growth of 
Streptococcus mutans. Some of the 
studies cit ing use of Neem in 
Periodontics have been enumerated in 
Table - 2.

Turmeric (Curcuma Longa)
Turmeric or Curcuma longa, a perennial 
herb, is a member of the family 
Zingiberaceae (ginger). The plant grows 
to a height of three to five feet, and is 
cultivated extensively in India, China and 
other countries with a tropical climate.
The rhizome is the portion of the plant 
used medicinally; it is usually boiled, 
cleaned, and dried, yielding a yellow 
powder.
In old Hindu Medicine, it was 
extensively used for the treatment of 
sprains and swelling caused by injury. In 
recent times, traditional Indian medicine 
uses turmeric powder for the treatment of 
biliary disorders, anorexia, hepatic 
disorders, rheumatism and sinusitis.

Biological Activity of Turmeric and its 
derivative compounds
Turmeric powder, curcumin and its 
derivatives and many other extracts from 
the rhizomes were found to be bioactive. 
Some of the reported biological 

Table – 1: Medicinal Uses Of Neem As Mentioned In 
Ayurveda

Part

Leaf

Bark

Flower

Fruit

Twig

Gum

Seed Pulp

Oil

Root, Bark,

Leaf, Flower

And Fruit

Medicinal Use

Leprosy, Eye Problem, Epistaxis, Intestinal Worms,

Anorexia, Biliousness, Skin Ulcer

Analgesic, Alternative And Curative Of Fever.

Bile Suppression, Elimination Of Intestinal Worms And Phlegm.

Relieves Piles, Intestinal Worms, Urinary Disorder, Epistaxis,

Phlegm, Eye Problem, Diabetes, Wounds And Leprosy.

Removing Plaque, Maintaining Oral Hygiene, Relieves Cough,

Asthma, Piles, Phantom Tumour, Intestinal Worms,

Spermatorrhoea, Obstinate Urinary Disorder, Diabetes.

Effective Against Skin Diseases Like Ringworms, Scabies,

Wounds And Ulcers.

Leprosy And Intestinal Worms.

Leprosy And Intestinal Worms.

Blood Morbidity, Biliary Afflictions, Itching, Skin Ulcer,

Burning Sensation And Leprosy.

Table – 2: Studies On Use Of Neem In Periodontics

Study

Patel and Venkatakrishna-Bhatt

(1988)15

Wolinsky et al. (1996)16

Bhuiyan et al. (1997)17

Vanka et al. (2001)18

Pai et al. (2004)19

Subramaniam et al. (2005)20

Lakshmi and Aravind (2010)21

Chatterjee et al. (2011)22

Jainet al. (2012)23

Rathod et al. (2012)24

Verma and Dixit (2012)25

Study Design

Study on Mango (Mangifera indica), Neem (Azadirachta indica;

Melia azadirachta), Ocimum (Ocimum basilicum), tea-dust

(Camellia sinensis) and uncommonly Murayya, i.e., currey

leaf (Murayya koenigi)

Examined the inhibitory effects of aqueous extracts derived

from the bark-containing sticks (Neem stick) of Azadirachta indica

upon bacterial aggregation, growth, adhesion to hydroxyapatite,

and production of insoluble glucan.

Evaluated the antibacterial activities of aqueous and acetonic

extracts of Neem bark (NBE) on agar plates by using

Streptococcus sobrinus.

Tested the antibacterial effect of Neem mouthwash against

salivary levels of Streptococcus mutans and Lactobacillus over

a period of 2 months. Also it's effect in reversing incipient

carious lesions was assessed.

Developed a gel containing neem leaf extract and compared its

antiplaque activity with a mouthwash containing chlorhexidine

gluconate, a common ingredient in medicinal mouthwashes.

Determined the influence of different concentrations of Neem

leaves extract on the inhibition of Streptococcus mutans.

Evaluated the antibacterial activity of ethanolic leaf extract of

Azadirachta indica against selected acidogenic oral bacteria

that causes dental plaque in fixed orthodontic appliance patients.

Carried out a double-blind, randomized, controlled trial to evaluate

the antigingivitis and antipalque effect of an Azadirachta

indica (neem) mouthrinse on plaque induced gingivitis.

Evaluated the efficacy of neem chip as an adjunct to scaling and

root planing (SRP) in patients with periodontitis.

Accessed the susceptibilities from aqueous and ethanol extracts

of Neem (leaves and bark) and Tulsi (leaves) against some clinically

significant bacterial species.

Assessed the influence of Chlorhexidine (CHX) and Neem Extract

(NE) on Cultured Human Gingival Fibroblasts (hGF).

Results

The herbs used showed potential efficacy as compared to

commercially available dentifrices.

Neem stick extract reduced the ability of some streptococci

to colonize tooth surface.

Neem bark constituents may have ability to

suppress oral pathogens.

Neem mouthwash was effective in inhibiting S. mutans

and reversing incipient carious lesions.

Neem extract gel proved useful for treating gingivitis and

oral infections as it inhibited the formation of plaque and

the growth of bacteria.

Neem leaves extract exhibited antibacterial effect

towards Streptococcus mutans.

The extract exhibited significant antibacterial activity against

Streptococcus mitis, Streptococcus mutans, Streptococcus

sanguis & Streptococcus salivarius. Did not show antibacterial

activity against Lactobacillus acidophilus.

A. indica-based mouth rinse was equally efficacious with fewer

side effects as compared to chlorhexidine and may be used as

an adjunct therapy in treating plaque induced gingivitis.

Neem chip may prove to be beneficial in the treatment

of periodontal pockets.

The study indicated that Neem bark was found to possess

more significant antibacterial activity than Neem leaves and

Tulsi leaves against two Gram positive bacteria (Bacillus

subtilis and Staphylococcus aureus) and two Gram negative

bacteria (Klebsiella pneumoniae and Escherichia coli).

CHX beyond 1% concentration exhibited toxic effect on hGF

at 1 minute time exposure. However, NE did not adversely

affect the fibroblasts even up to 50% concentration showing

less toxic effect in comparison with CHX on these cells. The

cytoprotective, oral friendly quality of NE emphasize the

superiority of NE over CHX.
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Clove (Syzygium Aromaticum)
Syzygium aromaticum(Linn.) Merr. & 
L.M. Perry (Syn. Eugenia aromatica) 
Kuntze ,  Eugenia  caryophyl la ta  
Thunberg, belongs to family Myrtaceae, 
commonly known as clove, is an 
aromatic tree, native to Indonesia and 
used as a spice in cuisines in many parts 

[37]of the world . It is grown naturally in 
Moluku Islands of Indonesia and 
cultivated in many parts of the world like 
Tanzania, Madagascar, Sri Lanka, India, 
China, Indonesia, Malaysia, Brazil, 
Malagasy Republic, Jamaica and 

[38],[39]Guinea . It is an ever-green plant of 
10 to 20 m in height with spear-shaped 
leaves and racemiferous yellowish 
flowers, has a strong phenolic smell and 
sharp acrid taste, whereas, essential oil of 
clove is a colorless or light yellowish 
fluid extracted from dried flower buds.

Clove In Periodontics
Although clove and clove oil have been 
used in dentistry as an analgesic from 
times immemorial and the use of 
eugenol, a derivative of clove has also a 
useful place in Endodontics, yet recent 
dental literature has shown empirical 
evidence of use of clove and its 
derivatives in periodontics.Some of the 
studies are enumerated in Table - 4.

Tulsi (Ocimum Sanctum)
Ocimum sanctumL. (also known as 
Ocimum tenuiflorum, Tulsi or Basil) has 
been used for thousands of years in 
Ayurveda for its diverse healing 
properties. Tulsi, the Queen of herbs, the 
legendary 'Incomparable one' of India, is 
one of the holiest and most cherished of 
the many healing and healthy giving 
herbs of the orient. The sacred basil, 

[45]Tulsi, is renowned  for its religious and 
spiritual sanctity, as well as for its 
important role in the traditional 
Ayurvedic and Unani system of holistic 
health and herbal medicine of the East.
Marked by its strong aroma and 
astringent taste, it is regarded in 
Ayurveda as a kind of 'elixir of life' and 
believed to promote longevity. Tulsi 
extracts are used in Ayurvedic remedies 
for common colds, headaches, stomach 
disorders, inflammation, heart disease, 
various forms of poisoning and malaria. 
Traditionally, O. sanctum is taken in 
many forms, as herbal tea, dried powder 

[46]or fresh leaf .
Ocimum sanctumL. (Tulsi) is an erect, 
much branched sub-shrub 30-60 cm tall, 
with simple opposite green or purple 
leaves that are strongly scented and hairy 
stems. Leaves have petiole and are ovate, 
up to 5 cm long, usually somewhat 
toothed.

Tulsi In Periodontics
Given its excellent antimicrobial, anti-
inflammatory, wound healing and 
immunoregulatory properties, Tulsi has 
always generated interest from dental 
community for use in treatment and 
protection against periodontal diseases. 
Some recent evidence regarding use of 
Tulsi  in periodontics has been 
enumerated in Table - 5.

Conclusion
Overview of use of herbs in periodontal 
practice revealed that although a lot of 
work to experimentally evaluate the 
efficacy of these herbs in clinical 
periodontics has been done and some 

11. Ovarian and bone cancers.
12. Inhibitors of 5-lipoxygenase, cyclo-

oxygenase and antileukemic.
13. CAKI-1 23 (renal cancer) and MCF-7 

(breast cancer).
14. Inhibitors of HIV-1 integrase activity.
15. A n t i o x i d a n t  a c t i v i t y  a n d  

hypocholestermic.
16. Turmeric also acts as a digestive 

agent.

Turmeric In Periodontics
Owing to its excellent anti-inflammatory, 
antimicrobial and wound healing 
properties use of turmeric and its 
derivatives has gained a momentum in 
the recent research in Periodontics. Some 
of the contemporary research with 
empirical evidence has been enumerated 
in Table - 3.

Table – 3: Studies On Use Of Turmeric In Periodontics

Study

Suhag et al. (2007)27

Murakami et al. (2008)28

Habiboallah et al. (2008)29

Waghmare et al. (2011)30

Behal et al. (2011)31

Kim (2011)32

Lopez-Jornet et al. (2011)33

Singh et al. (2012)34

Zhang et al. (2012)35

Kudva et al. (2012)36

Study Design

Compared curcumin irrigation with commonly used irrigant

chlorhexidine (0.2%).

Curcumin and its reduced derivative tetrahydrocurcumin have been

shown to exhibit chemopreventive activity.

Compared the effects of Curcuma longa-ghee formulation and

hyaluronic acid on gingival wound healing following surgery in an

animal model. 

Compared chlorhexidine gluconate and turmeric extract

mouthwashes for dental and gingival health.

Effect of experimental local-drug delivery system containing 2%

whole turmeric (gel form) as an adjunct to scaling and root planing

(SRP) with the effect achieved using SRP alone

Investigated the effects of curcumin on the production of

interleukin-6 (IL-6)

Carried out an experimental animal study to show the effect of

topical curcumin for the healing of carbon dioxide laser skin

wounds in mice.

Analysed insulin-mediated mitogenesis on curcumin(CUR)-treated

hGF cells and developed an in vitro model of wound healing.

Investigated the effect of curcumin on growth and apoptosis of

myofibroblasts derived from human oral mucosa.

Carried out a compartive in vitro and in vivo study to evaluate

the adjunctive efficacy of turmeric, curcumin, and traditional

nonsurgical methods for treating periodontal pockets.

Results

1% curcumin solution caused better resolution of inflammatory

signs (BOP and redness) and PPD reduction than chlorhexidine

and saline irrigation as an adjunctive therapy.

Curcumin has both oxidant and antioxidant properties. A causal

link between the anti-inflammatory activities and molecular

properties of phenolic antioxidants was suggested.

The results suggested a positive potential therapeutic effect on

surgical wound healing particularly improvement of periodontal

treatment consequences after surgery.

Concluded that turmeric mouthwash could be a good adjunct

to mechanical plaque control.

Both mouthwashes showed efficacy and reduction of

inflammation and plaque count, with the CHX mouthwash

scoring better on the plaque index.

The experimental local drug-delivery system containing 2%

whole turmeric gel can be effectively used as an adjunct to

scaling and root planing and was more effective than scaling

and root planing alone in the treatment of periodontal pockets.

Curcumin may contribute to blockade of the host-destructive

processes mediated by IL-6 and appears to have potential

therapeutic values in the treatment of inflammatory

periodontal disease.

Topical curcumin applied to CO2 laser-induced skin wounds

may be useful, because improved re-epithelialization was

observed after 7 days.

The in vitro model for gingival wound healing established that

insulin significantly enhanced wound filling faster than

CUR-treated hGF cells over 48 h. Reinforced the pivotal role

of insulin in supporting CUR-mediated wound repair.

Results demonstrated the antifibrotic effect of curcumin in

vitro. It may therefore be a candidate for the treatment of OSF.

Plaque index and gingival index scores showed significant

improvement from baseline to the end of the study
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resources.
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Rodrigues-Holanda
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Study Design 

Assessed antibacterial activity of Ocimum sanctum L. fixed oil.

Determined if Tulsi (Ocimum sanctum) extract has an antimicrobial

activity against Streptococcus mutans.

Compared the effect of 0.2% Chlorhexidinemouth rinse, Listerine

mouth rinse and 4% Tulsi extract mouth rinse on salivary

Streptococcus mutanslevel.

Compared the efficacy of a commercially available herbal

mouthrinse (Herboral) with that of chlorhexidine gluconate.

Evaluated the antiplaque and antigingivitis effect of 3%

Ocimum gratissimum gel in human gingivitis.

Results

Ocimum sanctum fixed oil showed good antibacterial activity

against Staphylococcus aureus, Bacillus pumilus and

Pseudomonas aeruginosa, where S. aureus was the most

sensitive organism.

At the 4% concentration of Tulsi extract, a zone of inhibition

of 22 mm was obtained.

Tulsi has stood the test and is as effective as Chlorhexidineand

Listerine in reducing the salivary S. mutanslevels.

Herboral. Herbal mouthrinse was found to be a potent plaque

inhibitor, though less effective than Chlorhexidine Gluconate.

Indicated that 3% OCG gel associated to brushing showed

antiplaque and antigingivitis effect, being important as an

adjuvant to plaque-induced gingivitis treatment.
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