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Periodontal disease, commonly known as gum disease, encompasses a range of
inflammatory conditions affecting the tissues surrounding the teeth. The initial stage,
gingivitis, is characterized by gum inflammation without bone loss. If untreated, it
progresses through early, moderate, and advanced stages, potentially leading to severe
periodontitis. The microbiology and pathophysiology of periodontal disease involve
complex interactions between bacterial plaque and the host immune response, with
various risk factors such as smoking, diabetes, and genetic predisposition contributing
to disease onset and progression. Supportive therapy and drug delivery systems, both
local and systemic, play crucial roles in maintaining periodontal health. Additionally,
the side effects of conventional antibiotics necessitate exploring alternative treatments
like herbal medicine. Recent advancements include the use of herbal medications, which
offer potential benefits due to their anti-inflammatory and antimicrobial properties.
However, challenges such as standardization, efficacy, and patient compliance remain.
Herbal medications in periodontal therapy present a promising alternative, addressing
some challenges associated with current management strategies. They offer fewer side
effects compared to traditional antibiotics and can enhance patient outcomes.
Nevertheless, rigorous clinical studies are needed to validate their effectiveness and
integrate them into mainstream periodontal treatment protocols. So, the present review
tries to briefly assess and describe the current role Using therapeutic plants in the process
of mitigation and management for the relief from disease affecting periodontal disease.

INTRODUCTION

and societies globally. Public health has been

Bad oral hygiene and its negative impact creates a  greatly affected by the changing demographics and
significant cost on individuals, healthcare systems,  ageing population, mostly through an increase in
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the prevalence of chronic illnesses and
impairments. 2 Dental and oral health are
directly linked to overall health and are some of
the most prevalent health issues that people face.
Bl Even Nevertheless, there is currently little
attention paid to oral health, despite the global
focus on the chronic health issues associated with
an ageing population. I The Global Burden of
Disease 2010 Study found that oral health
problems were responsible for 15 million years of
disability-adjusted life years, or 224 years of
health loss on average per 100,000 people Bl.

It has been shown that oral disorders could
potentially impact as many as 3.5 billion
individuals globally. ! According to WHO data
on oral conditions the prevalence of declining oral
health in both adults and children is steadily rising.
Almost 530 million children worldwide have
primary tooth decay, and between 60 to 90 percent
of school-age children have caries, with Asian and
Latin American countries having the highest rates
of the disease. [®1 The systemic and local health of
people is continuously challenged by a multitude
of infectious diseases.

Information derived from the 2009-2014 National
Health and Nutrition Examination Survey

showed that periodontitis affected 42% of adult
Americans, with 7.8% of cases being severe. ']
This poll verified that about 50% of adults in the
US (30 years of age or older) suffer from
periodontitis, which is highly prevalent in the
country. 743 million people worldwide, or around
11% of the total population, may suffer from
severe periodontitis (Figure 1). 8-24]
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Fig. 1 — The frequency of severe periodontitis
worldwide®1%in comparison to diabetes'?,
hypertension®?, depression® and asthma.'*

PERIODONTAL DISEASE:

The term "periodontal disease™ refers to a wide
spectrum of chronic inflammatory conditions that
impact the connective tissue—the collagen fibres
in the connective tissue that connect a tooth to the
alveolar bone—as well as the bone, ligament, and
gingiva, the soft tissue that surrounds teeth. The
first indication of periodontal disease is gingivitis,
a localised inflammation of the gingiva brought on
by bacteria in dental plaque, a microbial biofilm
that develops on the gingiva and teeth (FIG. 2).
Gingivitis that is left untreated can progress to
chronic periodontitis, which is characterised by
deep periodontal "pockets" can result in tooth loss.
Gingiva, bone, and ligament loss are the
conditions causes. By merely adding to conditions
like diabetes mellitus and atherosclerosis,
periodontal disease may make them worse to the
body's overall inflammatory burden.[*517]
Gingivitis:

People who forgo brushing their teeth for ten to
twenty days are more likely to develop chronic
gingivitis. 18 In those experiencing a hormonal
disruption, such as youngsters going through
puberty or pregnant women, the clinical symptoms
are more severe and the gingiva is more edematous
and irritated. About 30% of people on certain
pharmacological regimens, including phenytoin
(used to treat epilepsy), cyclosporine (an
immunosuppressive medication), and nifedipine (a
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calcium channel blocker used in hypertensive
patients), can develop gingival overgrowth. The
increased response to microbial plaque that is
required for gingivitis and, as a result, the drug's
effects on the gingiva is known as gingival
overgrowth. Also, smoking appears to diminish
gingival inflammation. This could be because
nicotine constricts blood vessels, which reduces
tissue edoema.

It can be reversed at the first stage by keeping good
oral hygiene, but if plaque is not eliminated at this
point, tartar or calculus will form and will not be
removed with a toothbrush or floss. Tartar causes
germs to target deeper tissues, weakening the
periodontal ligaments around teeth and causing
alveolar  bone resorption. [°IThe  term
"periodontital pocket" refers to the space that
develops between the gingiva and the tooth;
periodontitis or periodontal disease is the major
term for this illness. The development of microbial
plaque determines how severe this illness is. (2%
There are numerous tests available to diagnose
periodontal disease, including tissue engineering,
laser therapy, haematological screening, and
radiography. Depending on the disease's
chronology, a variety of therapeutic options—both
surgical and non-surgical—are available to slow
the disease's advancement. Maintaining proper
dental hygiene and providing intensive care are the

two main ways in which this disease is maintained.
[21, 22]

Figure 2 | Healthy and Diseased periodontium.
(a) Healthy periodontal tissues.
(b) Early gingival inflammation
appearance of chronic periodontitis.
2. Stages:
There are mainly four stages in periodontal
diseases which includes different clinical sign &

(c) Clinical
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symptoms and radiological screening as given
below:[2-25]

\/ eGingivitis

STAGE-1]

eEarly stage
STAGE-2 y stag

sTCE-| *Moderate stage

3-
sTACE -| *Adavanced stage
4

e Gingivitis:

Periodontitis can only be reversed at this point.
Plaque starts to build around teeth at this point. At
this point, the most common painless symptoms
include bad breath, reddish-swollen gums, and
bleeding when you brush and floss. Regular exams
and Keeping your teeth clean can help reverse it..
Typically, there is a clinical attachment loss of 1-
2 mm, Under fifteen percent of the bone around the
root has been lost, and a 4 mm probe depth is
required.

e Early stage:

It is the second stage of periodontal disease's.
While not reversible, it is tolerable with good
dental hygiene. At this point, the infection begins
to spread and weaken the surrounding tissues. the
patient has bleeding when brushing or flossing,
severe bad breath, and noticeable gum irritation.
The space between teeth also steadily widens. This
results in a clinical bonding loss of 3-4 mm, less
than 15-33% of bone loss surrounding the root,
and a probing depth of 5 mm or less.

e Moderate stage

This stage cannot be reverted, just like second
stage. The same symptoms as the moderate stage
are present, but there is more space between teeth
and gum recession. At this point, procedures
including scaling, flap operations, and extensive
cleaning can be performed. clinical bonding loss
of five millimetres or more, 33% of tooth loss
involving four teeth or less, and complex problems
such Class Il furcations, substantial ridge

1412 |Page




Thadani Saurabh, Int. J. of Pharm. Sci., 2024, Vol 2, Issue 7, 1410-1429 [Review

abnormalities, and/or probing depths of six
millimetres or more.

e Advanced stage

The final stage of periodontal disease is
characterised by 50-90% loss of periodontal
tissues as well as additional symptoms like pus-
filled, swollen gums, teeth that are loose, intense
halitosis, and cold sensitivity. Not addressing it
can lead to gum recession, greater voids or spaces
between teeth and gums, patient needling dentures,
and other potentially worse health conditions..
Treatment for periodontitis can include routine
examinations, cleanings, and upholding proper
dental hygiene. Less than 20 teeth (10 opposing
pairs) remain after secondary occlusal trauma,
significant ridge abnormalities, bite collapse, and
pathologic migration of teeth.

I \ / \ / N2 \ | \ / \ / \ /
FIG 3: The principal phases of gum disease.

3. Types of Periodontitis : [26-2°
3.1. Gingivitis:
Gingivitis, as previously mentioned, is gum tissue
inflammation and is curable with proper oral
hygiene.
3.2. Chronic periodontitis:
This kind of periodontal disease can cause severe
bad breath, bleeding during flossing or brushing,
and persistent gum irritation. loss of ligaments,
bone, and epithelium that cannot be reversed.
3.3. Aggressive periodontitis
Both localised and generalised variants of this
early-onset persistent inflammatory periodontal
disease often appear between puberty and the
beginning of the the third decade of existence. The
same symptoms as chronic periodontitis are
present.
3.4. Necrotizing ulcerative gingivitis:
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People with HIV, immune suppressants, and
malnutrition are the main populations affected.
Necrosis is the death of a live tissue or cell. It
typically happens results in lack of nutrition,
which is necessary for people to stay healthy.
3.4.1. Peri-implant mucositis:

It is linked to soft tissue inflammation around
dental implants without any evidence of bone loss.
Symptoms include bleeding when brushing and
red or sore gums surrounding implants.

3.5. Systemic chronic periodontitis:

Patients with systemic condition are susceptible to
this kind of persistent periodontal disease.
Systemic diseases including diabetes millitus ,
coronary heart disease, respiratory disorders, etc.
can cause gum inflammation.

4. Microbiology of periodontitis disease:

There are about 300-400 different types of
bacteria present in human subgingival plaque
samples. Ten to twenty of those species might be
involved in the pathophysiology of destructive
periodontal disease. *°! For these bacteria to live
and harm the periodontal tissues, they must be able
to colonise.

Microbes need to be able to colonise subgingival
locations in order to

1) adhere to the tissues of the periodontal region,

2) multiply,

3) rival other microorganisms in their
environment and

4) defend themselves from host defence
mechanisms.

Certain components found in gingival crevicular
fluid and saliva can even precipitate and kill germs
directly. Other host processes must be overcome if
a bacterium manages to evade the salivary
inhibitory factors and adheres to the subgingival
area's surface.

These include the phagocytic death of bacteria by
neutrophils, the sloughing off of epithelial cells if
bacteria have attached to an epithelial surface, and
antibodies that prevent bacteria from adhering to
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epithelial surfaces. A species comes into contact
with a variety of host immune cells, including
neutrophils, macrophages, B and T lymphocytes,
and lymphocytes, once it has broken through the
underlying connective tissue. To thrive, bacteria
must be able to evade each among these systems
for host response.

Gram-negative anaerobic bacilli, together with a
small number of anaerobic cocci and a significant
number of anaerobic spirochetes, are the
predominant bacteria responsible for periodontal
disease Porphyromonas gingivalis, Treponema

denticola, Bacteroides forsythus, Prevotella
intermedia, and Actinobacillus
actinomycetemcomitans are  the  primary

microorganisms associated has extensive, harmful
periodontal lesions. Y Compared to individuals in
good health, those with gingivitis or edentulous
subjects, P. gingivalis is more commonly found in
cases of severe adult periodontitis, destructive
forms of the disease, and active lesions. They are
seen in locations where the disease has recurred
following therapy, but their numbers are decreased
at areas where treatment has been successful. 233
34]

In contrast to healthy sites or gingivitis, B.
forsythus has been detected in greater quantities in
areas with devastating periodontal disease. %
According to Genco et al. 8 periodontitis appears
to be caused by more uncommon or external
anaerobic microbes, whereas gingivitis is mostly
caused by organisms of the normal flora.

5. Pathophysiology:

e The dental plaque :

Dental plaque is the primary cause of gingivitis
and periodontitis. Approximately 150 distinct
species of bacteria have been recognised in a
single human, while 700 different types
microorganisms have been found in dental
calculus. The species include viruses, spirochetes,
and Gram-negative anaerobic bacteria. The
"pathogenic unit" in cases of chronic periodontal
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disease is formed by an imbalance between these
bacteria. 71
e Microbial biofilms:
The cause of gingivitis is microbial biofilm.
Microbial biofilm development is reliant on
dysbiotic ecological shifts in harmful byproducts
and an enzyme that breaks down periodontal
tissue. Microbial biofilms, which adhere to one
another on the surface of teeth, are a type of matrix
fixed with various microbial species colonies. [
The following are the seven phases of plaque
biofilm formation:

1. Pellicle formation
Transport
Long range interactions
Interactions at short range
Co-aggregation
Multiplications

7. Detachments

e Immunogenicity:
The aetiology of periodontal disease is not solely
attributed to microbial films; the immune system
of the host cell also plays a role in the breakdown
of periodontal ligaments. B%A notable variation in
dental plaque and the host immunity system arises
from the loss of the equilibrium between the host
and the microbial biofilm cells. This leads to an
increase in inflammatory cells, which in turn
causes the deterioration of bone and periodontal
tissue. Forty Consequently, the continuous
endurance of microbiological biofilms causes a
decrease in anti-inflammatory cells, including
granulocytes, lymphocytes, and neutrophils which
exacerbates alveolar bone loss caused by
osteoclasts and causes ligament fibre breakdown
that eventually ends in chronic periodontitis. 1]
6. Risk factor causing periodontitis
When it comes to periodontal disease, there are
two different types of risk factors: one that can be
changed, and the other that cannot. [4?]
e Smoking: Need an additional incentive to
give up smoking? One of the biggest risk

o0k wnN
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factors for the emergence of gum disease is
smoking. Furthermore, smoking can make
treatment less likely to be successful.

e Hormonal shifts in women and girls:
These alterations may increase gum
sensitivity and facilitate the development
of gingivitis.

e Diabetes: Diabetes increases a person's
susceptibility to infections, particularly
gum disease.

e Other Illnesses and their treatments: Gum
health can be adversely affected by cancer
treatments as well as diseases like AIDS
and its associated therapies.

FIG 4: Risk factors

Modifiable risk factors

Non — modifiable risk factor

Microorganisms ( pathogen)

Osteoporosis

Smoking Some haematological disorders
Inadequately managed diabetic mellitus Periodontitis' past
Stress Age
Poor self-care Gender
Untreated acquired immunodeficiency syndrome or Race

human immunodeficiency virus

Oral effects of some metabolism

Genetic disorders

Local factors

Bone level

Obesity

Drug-induced disorders

Improper diet

Some host response

Chronic inflammation

Bone levels

Some host responses

Normal hormonal variations (e.g. pregnhancy)

Table No 1 : modifiable and non- modifiable factors

Medications: Numerous over-the-counter and
prescription drugs are available that can decrease
saliva production, which has a mouth-protecting
effect. The mouth becomes susceptible to illnesses
like gum disease when there is insufficient saliva.

74
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Furthermore, several medications possess the
capacity to induce aberrant gum tissue growth,
which can make it challenging to maintain clean
teeth and gums.

7. Treatment and Management:
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There are three phases for treatment of periodontal
disease:

7.1 Initial therapy or non — surgical treatment

7.2 Corrective therapy.

7.3 Supportive therapy

Initial therapy: This treatment is administered
during the initial phases of gum disease in order to
identify any modifiable risk factors and limit the
growth of microbial plaque. ! Doctors advise
patients on proper oral hygiene practices, quitting
behaviours such as smoking, drinking alcohol, and
chewing pan masala. They also provide
instructions on the sort of toothbrush to use, how
to utilise interdental appliances, dentifrices,
mouthwash, etc. 1 If diabetes mellitus or other
periodontal risk factors are found, the patient
should be counselled appropriately. Since six
weeks is the minimal amount of time needed for
tissue or periodontal ligament repair, the therapy is
reevaluated after eight to twelve weeks. The
following therapies are part of the initial treatment:
7.1.1. Tooth brushing:

To eliminate dental plague, toothbrushes with
manual or electronic functions are offered. A 2005
study by Robinson et al. found that powered
toothbrushes that rotate and oscillate are more
effective at eliminating dental plaque. 1]

7.1.2. Interdental cleaning:

To effectively remove dental plaque, A good
toothbrush can only clean around 65% of the tooth
surface. Therefore, Additionally, interdental
cleaning required to remove microbial biofilms
from items like tape, motorised flossers, and dental
floss. Dental floss and tape are recommended to
patients when the interdental papillae are fully
emaciated, as this improves the clinical results of
periodontal disease. [*°]

7.1.3. Adjunctive pharmacological agent:

To boost the effectiveness of mouthwashes and
toothpaste, numerous pharmaceutical ingredients
have been introduced. A common medication like
as gluconidine chlorhexidine is regarded as the
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gold standard for treating gingivitis and plaque. (471
It is mostly added to toothpaste, gel, and
mouthwash.

There are several instances of supplemental

Compounds Pharmacological aids
Bisguanidine Chlorhexidine gluconate
Enzyme Protease, dextranase
Quaternary ammonium | Cetyl pyridinium chloride
compounds

Phenols Triclosan

Essential oils Thymol, eucalyptol

Metal ions Zinc, stannous fluoride
Oxygenating agents Peroxide

Table no 2: pharmacological agent
7.2 Non-surgical treatment: [48:4°]
Treatment for gingivitis possibly less combative in
the early stages and include the following:

» Scaling: Scaling aids in the removal of
microbial biofilms and calculus from the
gums. It can be controlled by an ultrasonic
device or by hand devices.

» Root planning: Root planning prevents
more tartar accumulation while also
smoothing the root surface. Additionally, it
eliminates harmful byproducts to lessen
inflammation and promote healing of the
gums' adhesion to the tooth surface.

» Antibiotics:  Antibiotics administered
topically or orally are used to prevent the
growth of microbial biofilms. Topical
antibiotics are injected into periodontal
pockets or the gingival sulcus by gels,
implants, etc. On the other hand, oral
antibiotics remove bacterial infections
from the surfaces of teeth and gums.

7.3 Corrective therapy : 0-5
There are numerous surgical options available to
address periodontal disease. (figure 5)
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7.3.1. Supportive therapy:

This treatment plan is recommended to maintain
periodontal health and avoid disease recurrence.
(541 As part of this therapy, the patient will have
routine check-ups to assess their periodontal
condition and to retrain them in maintaining
proper oral hygiene and plaque control. (5%

8. Drug delivery system:

A drug delivery system (DDS) is characterized as
a formulation or a device that regulates the pace,
time, and location of drug release in the body,
thereby facilitating the entry of a medicinal
material and enhancing its safety and efficacy. The
delivery of the medicinal product, the product's
release of the active chemicals, and the subsequent
movement of the active ingredients across
biological membranes to the site of action are all
included in this process®]

The introduction of medications in human body
may be accomplished by various anatomic
pathways. 71 Finding the best possible
administration route is essential for achieving the
desired therapeutic outcome. As a result, while
delivering a medication, many elements need to be
taken into account, including the drug's own
features, the illness that has to be treated, and the
intended therapeutic duration. Medications might
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be administered systemically or straight to the
intended organ or tissue. (%8

Drug Delivery Routes:

The human body can absorb drugs through a
variety of anatomical pathways. They may be
directed against specific organs and illnesses, or
they may be meant to have systemic effects. The
illness, the desired outcome, and the substance that
is available all influence the route of
administration selection. Medication might be
injected systemically and directed towards the
diseased organ, or it can be delivered directly to
the organ that is ill.[%!

As previously mentioned, the primary goal of
employing a DDS is to maintain the drug's level in
the body inside the therapeutic window in addition
to delivering a biologically active chemical in a
regulated manner (time period and releasing rate).
Additionally, the medication can be directed
towards a particular tissue or organ (targeted drug
delivery). °Drug carriers, often polymers
(biopolymers or synthetic polymers) whose
characteristics could be adjusted to increase DDS
efficiency, were used to address the first two
features.

Local drug delivery system:

Goodson of the Dental Research Centre in Forsyth
was the pioneer in developing the therapy
approach. This therapy works well because it gets
to the root of the periodontal pocket and keeps the
antibacterial concentration high enough for the
desired amount of time. The periodontal pocket
offers an easily accessible natural reservoir for the
implantation of a delivery device, which is
submerged in gingival crevicular fluid.[*%
Fibres, films, injectable systems, gels, strips, and
compacts, vesicular systems, microparticle
systems, and nanoparticle (NP) systems are among
the forms in which different formulations are
offered. [6%

The commonly used antimicrobial
systems are:

delivery
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* Tetracycline Fiber

» Metronidazole gel

* Chlorhexidine chip

* Minocycline gel

* Doxycycline polymer
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Fig 6: Various Drug Delivery System

9. Herbal medications in periodontal therapy:

For thousands of years, medicinal plants have been
utilized as traditional remedies for a wide range of
human ailments in many different parts of the
world. They still serve as the main source of
medication in developing nations' rural areas.
Approximately 80% of the population in
underdeveloped nations receives their medical
care from traditional practitioners. A wealth of
physiologically active molecules exist in the
natural products made from medicinal plants,
many of which have served as the foundation for
the creation of novel lead chemicals for the
pharmaceutical industry. The growing resistance
of many common pathogens to commonly
employed therapeutic drugs, such as antibiotics
and antiviral medicines, with regard to diseases
caused by microbes has sparked fresh interest
within the recognition of innovative in anti-
infective compounds. With only 1% of the
500,000 plant species that exist worldwide having
undergone phytochemical research, there is a lot of
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room for the finding of novel bioactive chemicals.
[61]

Some of the medicinal plants which are used in
treatment of periodontitis are mentioned below:
The most popular spice in homes is turmeric,
which  possesses antibacterial and  anti-
inflammatory properties because of the existence
of curcumin. Turmeric is an easy way to get rid of
gum  disease-causing germs and reduce
inflammation and pain. Moreover, it enhances
dental health. Both turmeric and chlorhexidine
gluconate mouthwash can be used as an effective
adjunct to mechanical plaque control methods in
the prevention of plaque and gingivitis, according
to a study titled "Comparative evaluation of
turmeric and chlorhexidine gluconate mouthwash
in prevention of plaque formation and gingivitis: a
clinical and microbiological study” 21 One could
argue that turmeric is a useful supplement to
mechanical plaqgue management. To prove
mouthwash with turmeric as an inexpensive way
to prevent plaque, Further investigation is
required.

Since ancient times, triphala has been a well-
known powdered substance in ayurvedic
treatment. It is composed of equal portions of
Bahera (Terminalia belerica), Haritaki (Terminalia
chebula), and Amalaki (Emblica officinalis).
Strong antibacterial, antioxidant, and anti-
collagenase qualities are present in triphala3 The
antioxidants in triphala lessen the load of oxidative
stress and shield cells from harm from free
radicals. The most potent antioxidant is bahera,
which is followed by haritaki and amalaki.
Triphala mouthwash has been demonstrated in a
clinical experiment to have antiplaque and anti-
inflammatory properties comparable to 0.2%
chlorhexidine ¢4

Because cinnamon extract can lower plaque and
gingivitis, an investigation into the effects of
cinnamon extract on gingival health suggested that
cinnamon might be a useful agent. 51 Sumac
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(Rhus coriaria) is a well-known spice with anti-
inflammatory, antibacterial, and antioxidant
qualities that make it a popular choice in herbal
medicine. 1 Sumac extracts may be able to
decrease the loss of alveolar bone in rats with
periodontal disease via influencing the overall
levels of oxidative stress.[®"]

Green tea, widely recognised for its potential to
support weight loss, is derived from Camellia
sinensis leaves that have seen just a slight degree
of oxidation throughout the processing process.
Strong effects on periodontal infections have been
noted for green tea catechins. Porphyromonas
gingivalis and Prevotella spp. are examples of
anaerobic bacteria that are the primary cause of
periodontitis. According to in vitro research, these
substances stop P. gingivalis, Prevotella
intermedia, and Prevotella nigrescens from
growing.[86970 Additionally, it stops P. gingivalis
from adhering to human buccal epithelial cells. [}
However, further studies are required to use this
herbal product as a novel therapeutic approach to
treat bone degenerative disorders such as
periodontitis, rheumatoid arthritis, and
osteoporosis. 2]

The usage of aloe vera has been supported by
numerous research because it helps reduce
gingival irritation. It eliminates the germs that
causes gingivitis. It also aids in hastening the
healing process. The benefits of massaging aloe
gel into the gums are numerous. [

Another of the best remedies for gingivitis and
other gum-related conditions is clove oil.
Gingivitis can be relieved simply by chewing a
clove or applying clove oil to the gums. /4]
Guavas are high in vitamin C, they are also thought
to be a great periodontitis treatment. It functions as
an anti-plaque agent, aiding in the removal of
plaque that has accumulated [’ on the gingiva and
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teeth. Its analgesic and anti-inflammatory qualities
aid in lowering pain and swelling on the gingiva .
Despite its sweetness, honey's antibacterial
qualities are good for the periodontium. It offers
the nutrients required to keep gums healthy and is
also high in vitamins and minerals. Monocyte
activity was found to be impacted by exposure to
a honey solution in vitro. Mouthwashes containing
propolis, which is found in bee products, were
discovered to have antimicrobial activity against
Streptococcus mutans. [®JAs a result, they can be
used as an alternative treatment to prevent dental
caries and to lessen the buildup of plaque and
polysaccharide production. "]

According to a recent report, gingivitis decreased
by 95% in periodontal pockets irrigated with 10%
propolis solution. This suggests, based on both
clinical and microbiological parameters, that
propolis extract subgingival irrigation is a more
effective adjunct to periodontal treatment than
scaling and root planning. 8 According to these
findings, patients receiving orthodontic treatment
may be able to avoid caries and gingivitis by
applying or consuming honey topically " These
first findings will need to be confirmed by
additional research.

Mean bacterial counts before and
after honey consumption

300

250
250
200

150

Bacterial Count (CFU/10ul)

100 95
100
50 80 45
50
_— _— _—
Streptococci | Lactobacilli | P. Gingivalis
m Before 250 95 80
H After 100 50 45

FIG. 7 Mean bacterial counts (CFU/10 II) before
and one hour after honey consumption.
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Sr.no | Plant/ herb Part used

1 Foeniculum vulgare® Seed

2 Potentilla arbuscula % Root stock
3. Sibbaldia parviflora®” Bark

4. Wahlenbergia marginata™ Herb

5 Zanthoxylum armatum (Toothache tree, Indian Prickly Ash)® Bark

6 Zanthoxylum americanum (Toothache tree)®°4 Bark

7 Zanthoxylum acanthopodium!®”! Z seeds

8. Zanthoxylum budrunga!® Fruits

9. Zanthoxylum nitidum®% Bark, extract
10. Zanthoxylum oxyphyllum/Xanthoxylon violaceum!®”! Fruits

11. Acacia farnesiana!®! Bark, extract
12. Acacia chundral® Bark , leaves
13. Dicoma tomentosa!®”

14, Quercus infectoria®” Galls

15. Salvadora persica (tooth brush tree, miswaak) [8 Root

16. Salvia officinalis'®” Herb

17. Salvia plebeian!® Leaves

Table: List of plants with medicinal value in dentistry.

10. Challenges with current periodontal disease
management:

Surgery to eliminate periodontal pockets is very
expensive. For example, the cost of surgery in the
United States ranges between $4000-5000 and is
not covered by health insurance. [©2
For periodontal disease, professional scaling, root
planing, and tooth brushing are the usual non-
surgical therapies. Strict plaque control with
antibacterial mouthwashes (like the gold standard,
chlorhexidine) and/or systemic use of sub-
antimicrobial dose doxycycline as a new adjunct
host-modulatory therapy option 71 as well as local
and systemic administration of antibiotics
(tetracycline and metronidazole, the latter of
which primarily acts on anaerobic bacteria) are
also recommended.

Non-surgical  therapies  have  significant
drawbacks. Mechanical plague removal may lead
to pathogen recolonization and is not always
effective in addressing all bacterial hiding spots
831 Chlorhexidine has a number of undesirable
effects when taken for longer than 15 days,
including darkening of the teeth and tongue,
increased mouth sensitivity, and allergic responses
(8883 |t was also found that dental calculus

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

accumulated more readily when chlorhexidine was
used for an extended period of time [
10.1 Side Effects of Antibiotics describe in
Periodontal Recipes:
The literature was searched for information on the
adverse effects of various antibiotics that are most
commonly  administered in periodontal
formulations. Preferably, percentages of the data
were obtained. The prescription antibiotic is
reflected in the order of these statistics.

e Penicillin: Upon application, amoxicillin
causes hypersensitivity, manifesting as cross-
reaction and sensitivity to breakdown
products of alkaline hydrolysis. Penicillin
anaphylactic shock occurs in 0.05% of cases,
but penicillin allergic responses can develop
in 5-8% of cases [90]. Common oral lesions
can also be associated with other negative
outcomes, including nephritis, eosinophilia,
and hemolytic anaemia. Using an oral dosage
can cause nausea, vomiting, diarrhoea, and
gastrointestinal problems..

e Cephalosporins: Similar to penicillins,
cephalosporins can make patients more
sensitive to their surroundings. Cephalosporin
hypersensitivity may not manifest in
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penicillin allergy sufferers due to their slightly
different chemical structure. About 5-10% of
instances result in allergic responses.
Tetracyclines: Tetracycline causes diarrhoea,
vomiting, and nausea as gastrointestinal side
effects. Tetracycline alters the typical gut
flora, promoting the overgrowth of Proteus,
Clostridium, and Pseudomonas while
suppressing coliform organisms. Tetracycline
use is linked to vaginal candidiasis PY. If
tetracycline is administered during specific
stages of pregnancy, such as the foetal
development stage, it permanently alters the
structure of the developing teeth. When
tetracycline is administered intravenously or
in patients with a history of hepatic failure,
liver damage might result. When tetracycline
is administered following nitrogen retention
products and in combination with diuretics,
kidney damage might ensue. Venous
thrombosis is accompanied by local tissue
damage and light sensitivity as side effects. In
35-70% of instances, there is nausea and
dizziness P

Metronidazole: Metronidazole, an
antiprotozoal, has a stronger antibacterial
action against anaerobes like Clostridium. The
CSF fluid is penetrated by the oral dose of 250
mg. The liver is where metronidazole is
metabolised. Metronidazole is an effective
treatment for bacterial vaginosis. The most
common adverse effects are neutropenia,
stomatitis, diarrhoea, and nausea.
Metronidazole provides dentists with a
number of benefits, a high degree of
efficiency, and comparatively few adverse
effects. Suspects are still developing a clinical
resistance to this particular antibiotic [,
Tetracycline appears to induce tooth
discolouration, gastrointestinal issues,
uncommon allergies, photosensitivity,
nitrogen retention, and increasing uremia,

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

according to research presented in the

literature. Interactions with coumarin are
evident.

e Carbapenem: The adverse effects of
carbapenem include: gastrointestinal

disturbances, vomiting, nausea, diarrhoea, and
haematological difficulties in 0.3% of cases;
pseudomembranous colitis (0.16%); skin
allergy development in 2.7% of cases; and
nervous system abnormalities in 3% of cases.
When analysing the indications for antibiotic
medication, side effects are calculated, with
indications pertaining to prophylaxis or
therapy. Antibiotics are foreign substances
that the body absorbs, which results in side
effects. Their chemical compositions have the
potential to be harmful. By means of the IgE,
they can induce allergies. The biological
impacts are also manifested in the body as
foreign material

The results derived from the aforementioned data

regarding the adverse effects of antibiotics used in

the treatment of periodontal diseases indicate that

patients are at risk of:

- Allergy (5.5%),

- Nephritis (4%),

- Hematological problems (2—-3%),

- Gastrointestinal problems (5%),

- Disturbance in the nervous system (3%),

- Signs of allergy on the skin (5.8%),

- Problems with electrolytes displayed in lower

percentage

11. Herbal medicine as an alternative solution

for management of periodontal disease:

Safe and effective alternatives to current treatment

methods are needed due to the danger of antibiotic

resistance and their shortcomings. [ 85 93, 94, 9]

Much in vitro and in vivo research has been

conducted in the past ten years to determine

whether medicinal plants with well-established

antibacterial and anti-inflammatory properties are

effective in treating periodontal disease. In order
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to ascertain whether herbal medicine can help cure
and control periodontal disease, this research
examines the available data.

Benefits of herbal drugs:

Natural remedies have been used for a very long
time and are more well-liked by the general public
and patients. The only reliable source of affordable
medications for the world's expanding population
is herbal medicine because it is a renewable
resource. Medicinal plant availability is not a
problem, particularly in emerging nations with
significant agroclimatic, cultural, and ethnic
biodiversity like India. It is environmentally
friendly to raise and process therapeutic plants and
herbal products. Herbal medicine has contributed
a great number of beneficial and diverse
medications to modern medicine worldwide °®!
Comparing plant materials therapy to traditional
agents like chlorhexidine, it generally offers a
better safety profile and fewer adverse effects. It is
critical to recognise when adverse effects could
lead to therapeutic discontinuation, particularly in
cases of polypharmacy and chronic conditions.
The effects of periodontitis include tooth loss and
associated diseases in addition to other factors that
make them more likely to occur, have a more
severe course, or require more intensive treatment.
Diabetes and periodontitis are known to be related.
Diabetes patients with periodontitis experience a
more severe course of the disease, greater
degradation of periodontal tissues, and worse
glycemic control when they have periodontal
diseases. 1 Additionally, periodontitis increases
the risk of cardiovascular illnesses. Increased
arterial stiffness is seen, which is a sign of
increased risk for cardiovascular disease.l®®
Furthermore, those with periodontitis have a
twofold increased risk of thrombotic and
cardiovascular stroke. [ Thus, it is imperative
that periodontitis be prevented and managed safely
and effectively starting in the early phases of
development.

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

As of right now, herbal components show promise
as a therapy alternative adjuvant to traditional
management techniques like scaling, which can
improve outcomes and lessen the burden of
aggressive medicines. Plant-based raw materials
have demonstrated encouraging activity in
preventing periodontitis. %! but more study is
need to assess their efficacy and long-term safety.
Apart from their biocompatibility and plant-based
friendliness, biomaterials typically have a cheaper
cost and a superior safety profile. Furthermore,
there is strong evidence that biomaterials can be
utilised as an adjuvant or replacement for

traditional medicines, hence boosting their
efficacy.
CONCLUSION

Dental and oral health are closely tied to overall
well-being and are some of the most widely used
health concerns today. Periodontitis, a widespread
issue, encompasses a range of chronic
inflammations that impact the connective tissue
around teeth. One of the major challenges in
managing periodontal disease is the increasing risk
of antibiotic and antimicrobial resistance.
Consequently, there is a global demand for
alternative prevention and treatment options that
are safe, effective, and affordable, especially in
developing countries. This need is driven by the
rise in disease incidence, increased bacterial
resistance  to  existing antibiotics  and
chemotherapeutics, opportunistic infections in
immunocompromised individuals, and financial
constraints. Current commercial agents, although
available, can disrupt oral microbiota and cause
side effects such as vomiting, diarrhea, and tooth
staining. Documented bacterial resistance to
commonly used oral infection antibiotics and
toxicity issues with other antibacterial agents like
cetylpyridinium chloride, chlorhexidine, amine
fluorides, and ethanol (in mouthwashes linked to
oral cancer) underscore the need for alternatives.
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Natural phytochemicals from plants used in
traditional medicine are emerging as viable
substitutes for synthetic chemicals. Herbal
medicines, known since ancient times for their
Antimicrobial, Antioxidant and Anti-
inflammatory properties, help reduce alveolar
bone loss characteristic of periodontitis. Their
efficacy, safety, accessibility, and controlled
treatment potential make herbal therapies suitable
for dentistry, mirroring their use in other medical
disorders. Although many studies highlight the
effectiveness of herbal medicines as alternatives to
conventional therapies, more research is needed on
their clinical applications in periodontics. This
systematic review suggests that oral Herbal care
products could significantly enhance periodontal
treatment outcomes. Plant-derived actives, used as
adjuncts, offer substantial clinical benefits without
any adverse effects and are suitable as substitutes.

Future research ought to adhere to established

procedures to better understand the effects of

various herbal dental products.
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