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ABSTRACT

STATEMENT OF PROBLEM

Candida species are major human fungal pathogdrcthese both the mucosal and
other skin infections. Fungal colonization of musasurface was considered as major
risk factor for development of candida infectiomeTlpredisposing local factor for this
fungal localization are enhanced adherence ofidanspecies to acrylic, reduced
salivary flow under surface of denture, impropéetli denture and poor oral hygiene.
Fungal infections have been successfully treatdl thie systemic antifungal agents
since a very long time. The limited spectrum andcity of available antifungal agent
have concerned for alternative therapies. The tisdodnda citrifolia has emerged as
an alternative for treating candida infection comegato commercially available

antifungals such as Clotrimazole.
PURPOSE

To evaluate the anti-candida effect of Clotrimazatel Morinda Citrifolia (Noni) on

the prevalence of oral candida in denture wearers.
Materials and Methods

A total of sixty completely edentulous subjects g dentures since at least last one
year were included in the study. They were divid®d two groups like group A
Clotrimazole and group B Morinda citrifolia. The as were collected from the
denture and palatal mucosa of both the groups amd subjected to CHROMagar for
identification and counting the number of colonid$ie test individual were then
asked to use Clotrimazole and Morinda citrifolia 1@ days follow up was done on

15" day. Sample collection and microbial procedur&adth the groups were carried
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in similar manner as explained in order to studydi@a colonization. The attribute
scores were tabulated and submitted to statisticalysis using Wilcoxon match and
Mann Whitney U test to evaluate the prevalenceasfdada species and number of
colonies of candida on pre usage and post usag€laifimazole and Morinda

citrifolia.

Results

The results of the study indicated that the prexadeof candida species were
statistically significant in Clotrimazole group amdiorinda citrifolia Group on the

denture surface. The results also revealed that thes statistically significant

difference in the number of colonies on post usafy€lotrimazole and Morinda

citrifolia on the denture surface amongandida albicanghancandida glabrataand

candida tropicalis.

Conclusion

Within the limitations of this in vivo study, it waconcluded that Clotrimazole and
Morinda citrifolia (Noni) were effective in reduotn of candida among denture
wearers. The Clotrimazole was found to be morecéife compared to Morinda
citrifolia  (Noni). This study shows Morinda citriia (Noni) may represent a
preferred alternative to commercially available idanhdida drugs in treatment of

candida in denture wearers.

Key words: Candida albicans, Candida glabrat&€andida tropicalis,Clotrimazole,

Denture surface, Morinda citrifolia, Palatal sugfac
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I ntroduction

INTRODUCTION

The life expectancy of human being has increasguifgiantly over the past
century. The geriatric population is rapidly grogisegment of the whole population.
Despite improvement in oral health, tooth avulsisra major problem in geriatric
population which resulted in an increased requirgmdor prosthodontic
rehabilitation. Conventional dentures are the ladtgrnative in restoration of lost
teeth that enables individuals with improvementoadl function, enhancement of
phonetics, in facilitating social engagement antbading an aesthetically acceptable

life. Dentures have also shown to improve self-esteepatient!

Despite of several advantages of removable prasthéisere are some
constraints which include accumulation of food d&bn the surface of the prosthesis
and its removal is difficult. The maintenance of oral cavity along with prosighéesof
chief importance in the prophylactic aspects whietuire removal and washing of
denture after every meal to maintain good oral thedlhe tissue surface of acrylic
resin dentures shows micro-porosities which harboucroorganisms that is
challenging to remove. These surface irregularitiey lead to surface roughness that
facilitates microbial retention that may lead tdettions. The porosity and surface
texture of acrylic resins allows plague to penairainto the surface defects and form
a mechanical bond to surface irregularii@entures tend to collect plaque and stains
if they are not cleaned routinely. Dentures shawdtl only be cleaned, but also be
relatively decontaminated as the microbial plagu¢he tissue surface of the dentures
is a significant co-factor in the etiology of demstomatitis, a common condition in
geriatric denture wearerS.Alike natural dentition, dentures also requirefisigint

disinfection to ensure elimination of biofilm dewpment. A routine denture
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I ntroduction

cleansing regimen should be designed to removeelisaw/to eliminate the collection
of microbial plague and also to remove mucin, faetbris, calculus and exogenous
discolourations. Most of the denture wearers repl@dning their dentures regularly.
Despite of their cleaning efforts, there is accuatioh of the soft debris, bacterial
plaque and dental calculus on denture surfacEse effect of cleaning of the dentures
may not be as efficient in elderly as it is in ygan people due to reduced vision,
dementia and reduced dexterity, hence adversedgtaify their self-care ability. The
elderly understand that they should clean theistisis properly but are not aware
of the poor results of their efforts. The role @afretaker becomes more crucial in
maintaining daily oral hygiene as the oral hygi&abits have been found to be poor
among the elderly. Oral hygiene practices perfortogdttending nurses have been
reported to be inconsistent and highly variablepd®s claim that inspite the poor
maintenance of the dentures, the denture wearémscgastomed to wearing unclean
dentures. It may be due to improper mechanicahahgaand the relative inadequacy
of most commercial products for chemical cleanifigentures-Various factors such
as low education background, low income, poor gvoonditions, unhealthy lifestyle,
inadequate oral hygiene and tobacco use lead tograb health among the elderly,
which risks their general heaffiThe combination of entrapment of yeast cells in
irregularities in denture base and denture relimmggerials, poor oral hygiene and
several systemic factors are the most probablescimghe onset of candidiasighe
most common systemic diseases seen in functiomadlgpendent older adults are
diabetes, hypertension, arthritis, cancer, chroolistructive pulmonary disease,

mental health conditions, osteoporosis and Paskiiseasé.

The oral mucosa becomes more permeable to vararasfhl agents and more

prone to mechanical damage as the age advance® ditteemucosal changes seen in
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I ntroduction

elderly as they use the denture. The ill-fittingnges with poor oral hygiene, lack of

denture cleansing constitute a major predisposintpf for oral fungal infectioh.

Oral candidiasis, or candida associated stomaigti® common problem in
elderly patients. A denture wearer is highly prdonedevelop Candida associated
denture stomatitis (CADS), due to the conversionttef normal oral commensal
Candida spp. Gandida albicans) into a pathogen under favourable conditions.
Candidal species which are the commensal organ@amizes in the oral cavities of
healthy individuals irrespective of whether theg denture wearers or rioin 20% to
50% of these individuals, candida increases in rarmbks the age advances.
Disturbances in the oral balance can lead to candigction in carriers and are often
associated with antibiotic treatment, xerostomia ttudisease or multiple medication,
impaired local or systemic immune system, negleoradl hygiene, smoking, dietary
habits , reduced sight, dementia and reduced matexaérity, trauma caused by ill-
fitting denture€. The tissue conditioning materials and soft linetsich have been
used in conditioning abused tissue are associateipport the growth ofandida
albicans which may predispose to lesiohhe classic triad of oral candidiasis are
pseudomembranous, erythematous (atrophic), andrfigséc variants. In addition,
there are a number of other candida-associatenkesiwhere the cause is
multifactorial which will be presented in the forof candida associated denture
stomatitis, angular cheilitis or angular stomatitsedian rhomboid glossitis, and

linear gingival erythema.

Dentures favour accommodation of gram-positive gtogoarticularly
streptococci, pneumococci and staphylococci. The most common type of bacteria

isolated areneisseria catarrhalis, with staphylococcus albus (epidermidis), but
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I ntroduction

streptococci and other types of bacteria are sparsely présghe likelihood of the
presence of yeast is also increased in candidveiiis the most frequently isolated
species beingandida albicans, candida glabrata, candida tropicalis, candida krusei,
candida guilliermondii, candida kefyr, candida parapsilosis.®> The candida albicans
was isolated from 71% of yeast- positive subjeataking it the most predominant
yeast in the elderly, followed bgandida glabrata 29%, candida tropicalis 13%,
candida parapsilosis 9% andsaccharomyces cerevisiae 11%°

The management of candida associated denture stismet complex
procedure because of its multifactorial etiologyheTmedical strategy adopted
includes the use of topical and systemic antifumgags, the use of preservatives and
disinfectants, irradiation with microwaves, carefeimoval and control of the plaque

present on the denture and on the oral mutbsa.

Polyenes (Nystatin and Amphotericin B) and azolegy.( Clotrimazole,
Fluconazole) are the main drug groups for treatirj superficial candidiasis. For
some decades, systemic antifungal agents have fiemessfully used to prevent
mucosal as well as invasive fungal infections. Heevedue to their side effects like
nausea, vomiting and diarrhea and potential emeegehresistant strains, antifungal
prophylaxis has not been totally successful. Thamroonly used antifungals are the
polyenes example Nystatin and Amphotericin B andleaz example Fluconazole,
Itraconazole, Voriconazole. Interestingly, the Iiofphase of candida is much more
resistant to all of these antifungals. The limitgzbctrum and toxicity of available
antifungals and the gradual emergence of resistamcthese drugs are of great

concern’
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Clotrimazole is a well-tolerated fungistatic drugtlwanticandida and anti-
staphylococal activity. Clotrimazole is used fagatment of oral candidiasis and is
also effective for prophylaxis in patients undergpichemotherapy, myeloablative
treatment, and transplant recipients and for ptianth solid malignant neoplasms.
Clotrimazole is an imidazole derivative which workg inhibiting the growth of
individual Candida or fungal cells by altering the permeability ofettungal cell
wall. It binds to phospholipids in the cell membeaand inhibits the biosynthesis
of ergosterol and other sterols required for ceénmrane production. Clotrimazole
causes slow fungal growth orresult in fungal cedlath. Hence, the search for

alternative natural products with less or no saffects continues and phytochemicals

isolated from plants used as traditional mediceresconsidered as better alternatives.

The common side effects of oral formulation incliitaing, nausea, and vomitirig).

Morinda citrifolia commonly known as “Indian mulberry”, “cheese ftuir
“Noni” was first discovered in Southeast Asia, @nprevalent almost in all parts of
the world* It is called “Yor” in Thailand. It belongs to fargilRubiaceae. Morinda
citrifolia fruit is oval in shape and will turn fro a greenish hue to a yellowish-white
colour when it ripens. Morinda citrifolia is reped to have a broad range of
therapeutic effect, including antifungal, anti-afimatory, anti-microbial, anti-
carcinogenic, analgesic, and immune enhancemeatt&flt is also used as an
antiviral, antitumor, anthelminthic, and antihymersive agent. All the part of
Morinda citrifolia (roots, bark, leaf, bud and fiucurrently are being used to treat a
wide range of health problers.The fruit contains polysaccharide, scopoletin,
peroxeronine, vitamins and minerals. The juicehad fruit is popular as a medicinal

drink and is used to treat different kinds of iBBes such as muscle pain, arthritis,
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diabetes, hypertension, cardiovascular diseasestn@h disorders, gastrointestinal
disturbances, and cancéfs.

It is used in dentistry as an endodontic irrigamtacanal medicament and has
inhibitory effect against caries causing microoiigam It is also used as a mouthwash
and disinfectant for artificial prosthesi$®'* The Pathogenicity of candida is
associated with the ability of the fungi to convérdom a cellular yeast to a
filamentous form, Morinda citrifolia modifies the ienobial balance of host by
reducing the overgrowth of pathogens such as canbid interfering with serum

induced morphological conversion from cellularitarhentous yeast:*®

The ability of Morinda citrifolia (Noni) to treatandida supersede that of
commercially available anticandida agents. They astprophylactic as well as
adjunctive therapy against Candidiasis. Thus, camgig the significance of use of
natural supplements in the management of oral daxis, this study was taken up to
compare the anticandida effect of Clotrimazole Btatinda citrifolia on prevalence

of oral candida among denture wearers.
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NEED FOR THE STUDY

Candidais anormal commensal organism in the oral cavity of healthy people.
When the host defense system suffers from any local or systemic alteration candida

albicans becomes virulent and causes oral candidiasis.

Candida is able to adhere and proliferate to the mucous surfaces as well as to
the prosthetic materials. The plague accumulated on the denture and the poor oral
hygiene contributes to oral candidiasis. Dentures have micro pits and micro porosities
which makes possible for the yeasts to harbour and thus difficult to eliminate them.
Poor oral hygiene and ill-adapted dentures facilitate the adhesion and penetration of
the yeast resulting in increased permeability of the epithelium to toxins produced by

candida.’°

Gediatric population due to advancing age have reduce immunity and which
brings about change in oral physiology which deteriorates the natural oral defense,
leading to candidiasis. They are vulnerable to candidiasis which are provoked by
chronic diseases, medication, poor oral hygiene, reduced salivary flow, impairment of

the immune system, breakdown of the ability of natural suppression of yeast.’

Certain medications have the ability to reduce the salivary flow which induces
change and imbalance of the normal microbial communities favouring the over
proliferation of candida. Several antifungal agents are commercialy available in
market, such as Amphotericin B, Clotrimazole, Miconazole, Nystatin, but these
agents can alter the micro flora and have several side effects such as nausea, vomiting,
gastrointestinal distress, fever, chills and nephrotoxicity. Hence, the search for

alternative natural products with less or no side- effects continues.
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Morinda citrifolia has various therapeutic effects. Morinda citrifolia modifies
the microbial balance of host by reducing the overgrowth of pathogens such as
candida by interfering with serum induced morphological conversion from cellular to

filamentous yeast.

The research related to antifungal effect of Morinda citrifolia on multispecies
oral candida are at sparse. Hence it is required to evaluate the effect of Morinda
citrifolia (NONI) on different candida. Therefore this in vivo study was undertaken
with an intent to evaluate and compare the antifungal activity of Clotrimazole and

Morinda citrifolia against candida species among denture wearers.
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HYPOTHESIS

1) NULL HYPOTHESIS:

There is no anticandida effect of Clotrimazole and Morinda citrifolia (NONI)

on the prevalence of oral candidain denture wearers.

2) RESEARCH HYPOTHESIS:

There is anticandida effect of Clotrimazole and Morinda citrifolia (NONI) on

the prevalence of oral candida in denture wearers
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AIMS AND OBJECTIVES

AIM OF THE STUDY::

To evauate the anti-candida effect of Clotrimazole and Morinda Citrifolia

(Noni) on the prevalence of oral candidain denture wearers.

OBECTIVES:

1. To evaluate the incidence of multispecies candidain denture wearers.

2. To evaduate the anti-candida effect of Clotrimazole and Morinda citrifolia

(Noni) on prevalence of multispecies candida in denture wearers.

3. To compare the anti-candida effect of Clotrimazole and Morinda citrifolia

(Noni) on prevalence of multispecies candida in denture wearers.
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REVIEW OF LITERATURE

Brian c. muzyka et al. in 1995gave an overview on oral fungal infection and its
appropriate therapy. There are several oral fupglogens that often are markers for
early signs of immune deterioration. The most comm@l fungal infection is caused
by the Candida species. It has four clinical presens- Pseudomembranous,
erythematous, hyperplastic and angular cheilitrs. bbth immunocompetent and
immunosuppressed individuals, the prevalent spdasi€andida albicans. Candida
glabrata and Candida tropicalis are also common. Denture stomatitis is a chronic
inflammatory condition of denture-bearing mucosithes localized or generalized.
The inflammation is caused by trauma from ill-fisi dentures or from an allergic
response to the denture base material along wihparimposed candida infection.
There are several predisposing factors of oral idesis including drugs
immunodeficiency, malignancy. There are severalmeg for candida treatment that
can be applied topically examples are Clotrimazatel Nystatin. The systemic
medication for treatment of candida includes ketazole and fluconazole.
Clotrimazole is synthetically derived and is avibliéaas a cream, lotion, oral rinse,
oral troche and vaginal tablet. Clotrimazole alteedl membrane permeability by
binding with phospholipids in the fungal cell memibe. Clotrimazole is Fungi static /
fungicidal and acts against gram-positive bact&iarent studies indicate the various

etiological factors involved in denture stomatitisd appropriate therapy.

S. R. Lockhart et al in 1999conducted a study to test whether the increase in
candida colonization is age related in a fashialependent of denture use. Candida
colonization of the oral cavity increases in thdeely. A predisposing condition is

denture use, which also increases in the eldeHg. duthor analyzed the frequency of
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carriage, the intensity of carriage, the multifliciof species, and the genetic
relatedness of strains in the oral cavities of &3 subjects separated into the three
age groups: 60 to 69 years, 70 to 79 years, and than or equal to 80 years. Each
group was further subdivided into subjects with anthout dentures, and into males
and females. The results demonstrate that the érexyuof carriage, the intensity of
carriage, and multispecies carriage all increasea asinction of age and differ
according to gender, in both cases independenenfude use, suggesting that the
natural suppression of yeast carriage in the @ty breaks down in the elderly. In
addition, it is demonstrated thegndida glabrata colonizes the oral cavities of elderly
individuals without dentures only after 80 yearsagg, suggesting that there are age-
related compromising conditions other than dentse in this most elderly age

group®

Anna R. Dixon et al in 1999resented a review article on noni being the ticuk
Polynesian medicine. They presented the list ofioeal use of Morinda citrifolia in
south East Asia and Polynesia. Various parts ofidiar citrifolia are used for
medicinal purpose. The fruit, flower, leaves, barkd root. Each part has its own
medicinal application and are used to treat vargissrders. Noni can also be applied
topically for sprains and swollen limbs. It alsays an important role in healing deep
open wounds. Leaves of noni were applied for wouhdsses, sores, and boils. The
noni juice is mixed with water and drunk one toethitimes a day empty stomach.
Noni juice has been used to treat eye, skin andtimand throat infection also

diabetes, high blood pressure, headache, digarlidmnrthritis.18

Wang Mi an-ying et al. in 2002presented a review articleat gives an overview on

Morinda citrifolia (NONI) and its recent advancéshas been reported to have broad
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range of therapeutic effects, including antibaelerantiviral, antifungal, antitumor,
anti-helminthic, analgesic, hypotensive, anti-inflaatory and immune enhancing
effect. NONI plant is used as an alternative to icied for different kind of illness
such as arthritis, diabetes, high blood pressurescia aches and pains, menstrual

difficulties ,headache, heart diseases , AIDS, eangastric ulcer , sprains , éfc.

Siriorn Paritpokee et al in 2005evaluated CHROMagar candida using a battery of
yeast isolates, which represent the most commomgountered human yeast
pathogens, as a possible means of more rapid fidatibn. 139 yeast isolates
consisting of 15andida albicans, 17 candida parapsilosis, 16 candida glabrata, 17
candida tropicalis, 13 candida krusei, 9 candida lusitaniae, 2 candida rugosa, 3
candida kefyr, 16 candida neoformans, 10 rhodotorula species, 13 saccharomyces
species, 8 trichosporon species were studied. These were inoculated onto
CHROMagar candida medium and incubated at 37°Cordioty to manufacturer’s
suggestions. The colours and colonial features wbserved at 24 and 48 hours and
compared to the conventional identification. édhdida albicans andcandida krusei
isolates had species-specific colony charactesistiod colour at both 24 and 48
hours. At 24 hours, 6 out of t8ichosporon species isolates showed unique flat-light
blue colonies. The rest of the yeast isolates wer@erdeveloped at 24 hours i.e
colours were non-distinct. At 48 hours, 10 out @fchndida parapsilosis were light
pink, whereas the remaining 7 were creamy whiteoaBof 16 candida glabrata
were also pink and the remaining 3 were creamyenait48 hours. We could not
reliably differentiatecandida parapsilosis from candida glabrata at 48 hours, but the
colour was often different from other yeasts. Théuwgr and colonial characteristics
of the following yeasts were present at 48 houBsodt of 17candida tropicalis were

metallic blue, all 3candida kefyr were light pink with pink center, 14 out of 16
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candida neoformans were white, 9 out of 10 afandida rugosa were orange-pink, 7
out of 8trichosporon were light blue, and all 13 Saccharomyces spew@s purple.
The article concluded that CHROMagar candida iseful method for identifying
certain yeasts, such aandida albicans andcandida krusei. Colours were developed
for some yeasts, such eandida albicans andcandida krusei, by 24 hours incubation,
whereas many strains required 48 hours incubatidithough we could not
distinguishcandida parapsilosis from candida glabrata by colour, most isolates could
be distinguished from oth&on-candida glabrata, non- candida parapsilosis isolates

at 48 hourg®

Daniluk T et al in 2006 determined the fungi occurrence rate in the oaaitg of
denture wearer patients in comparison to those owithdentures. Samples for
mycological examinations from the tongue dorsa,ata&l mucosa, and mucosal
surfaces of dentures were collected from patierth dentures while tongue and
palate swabs were taken from those without dentéisral specimens were placed
on Sabouraud glucose agar. The results were eedlufitental and mycological
examinations were performed in 95 patients, owith 57 (60.0%) used complete
or partial dentures and 38 (40.0%) had their owntiden (without dentures). The
occurrence rate of or&landida albicans in patients with dentures was higher than in

patients without denturés.

Saswati Banerjee et al. in 200@arried out a study to evaluate whether Morinda
citrifolia  (Noni) interferes with the Serum-inducetbrmation of filamentous
Structures irCandida albicans. TheCandida albicans was grown overnight with noni
extract and the growth was monitored measuringoghtecal density at 600nm. The

cells were then inoculated in solid media and tiguedia. The study demonstrated
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that noni contains a water-soluble component whia a potential therapeutic value
in preventing the formation of filamentous struewirin candida albicans and

aspergillosis?

Crispian Scully et al in 2007 presented an overview of the management issues
associated with systemic diseases that are morenoanin older adults than in
younger people, even among those who are functionatiependent. Systemic
diseases are more common in older adults thanunger people, even among those
who are functionally independent. Dentists shouldarstand how these diseases can
affect the dental care of their aging patients pfavide good oral health care, dental
professionals must understand the special need¢def people and their ability to
undergo and respond to care; they should work lglagiégh the rest of the health care

team and they should be prepared to manage emégénc

Jensen et al. in 2007resented a review on Morinda citrifolia its comipos,
methods and oral care. Morinda citrifolia has aceient antimicrobial property and
is biocompatible. It is beneficial in treating oae more of the dental disorders like
periodontal disorders, such as gingivitis and mhknitis, tooth decay, halitosis, and
mouth irritation. It sufficiently reduces the plagformation. The fruit is juicy, bitter,
dull yellow and contains seeds. Morinda citrifglieopduces xeronine. Xeronine is an
active dormant enzyme found in small intestine. iNda citrifolia can be
incorporated in dentifrice powder, gel, paste mawatsh, tablets and can be made

commercially availablé?

Sathish Kumar Jayaraman et al. in 2008the study was done to determine
antifungal potential of Morinda citrifoli&ruit extracts. The yield of Morinda citrifolia

extract was made using three solvents i.e. methaeghne, and ethyl acetate. Potato
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dextrose agar was prepared and 1 mL of fruit ektvems added to 100 mL of
medium. A loop full of culture was placed on thenteg of the plate. Controls were
maintained. The growth of the fungal cultures wasasured and compared with their
respective control plates. Results demonstratettiieamethanol extract of Morinda

citrifolia fruits remarkably inhibited the mycelia growth difthe fungi®?

Jainkittivong et al in 2009evaluated the antifungal activity of Morinda citdifa fruit

extract againstandida albicans. The antifungal activity of Morinda citrifolia enetct
againstCandida albicans was tested at various concentration (10, 20, 8058, and
60mg/ml) and for different contact time (15, 30,, #8,75and 90 minutes). The
colony forming units were then evaluated on eachr @dpte. Results demonstrated
that Morinda citrifolia fruit extract at a conceation of 50 mg/ml partially inhibited
candida growth at 15 min contact time and compjeitghibited candida growth at
contact time of 30 min. The concentration of 60mgsimwed complete inhibitory

effect at all contact times.

M Rathee et al in 2009resented a review article that gives an overviéwanious
methods and the materials used for cleaning denforegeriatric denture wearers. It
also states that it is the responsibility of thégrd to maintain oral hygiene through a
daily home care routine and it is the obligatiorttad dentist to motivate and instruct
the patient and provide the means and methodddqup control. Denture therapy for
geriatric patient is expected to be in high demawihg to expanding proportion of
elderly population. Oral hygiene has been foundbo#o poor among the elderly.
Patients are either unable or unmotivated to cleain dentures adequately. A simple
effective denture cleaning methods that removedoarklls micro-organisms on

acrylic resin denture are desirable.
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Seema Pattanaik et al in 201(ublished a review article on denture stomatitis
regarding the various etiological factors like mewical irritation by the dentures,
traumatic occlusion, an accumulation of microbialqoe, fungal infection, a toxic or
allergic reaction to components of the denture ndtecontributing to denture
stomatitis and its treatment. Denture stomattisaiprevalent and long standing
problem in complete denture wearers. Post dentlmeement produces significant
changes in the oral environment that may have aerad effect on the integrity of
the oral tissues. Treatment of denture induced atitis differs depending on the
causes of the disease. In most of the patient,etimination of mechanical and
traumatic factors, the consistent use of oral hygimeasures, and the administration
of local anti-mycotic therapy usually enables thmflammatory lesions to heal

rapidly 2*

Usha et al in 201Cevaluated the antimicrobial activity of Morindarifilia against
various organism.Morinda Citrifolia is one of the most important traditional
Polynesian medicinal plants. This small evergreea ts native from South Eastern
Asia to Australia and now it has a Pan tropicaltriistion. It has antifungal,
antibacterial, anti-inflammatory and antiviral agies. Morinda citrifolia L. was
studied for its antimicrobial activity. The leavekthis plant were dried, powdered
and different extracts were prepared using diffesetvents like benzene, chloroform,
ethyl acetate, ethanol and water. Four organisramety E.coli, Saphylococcus
aureus, Candida albicans and Aspergillus niger, were used for investigation. The
activity of each solvent extract was checked onheaganism by disc diffusion
method and then the zone size of eaals measured. The results of our antimicrobial

assay revealed that pldfit.
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Carmen Salerno et al in 2011presented a systematic review article on candida
associated denture stomatit@@andida albicans is a dimorphic yeast strongly gram
positive able to live as normal commensal organisnthe oral cavity of healthy
people. It is the yeast more frequently isolatedhi& oral cavity. Under local and
systemic factors related to the host conditionbettomes virulent and responsible of
oral diseases known as oral candidiasis. It has s®wn that the presence of
denture is a predisposing factor to the onset dhgbagies related tccandida
albicans. Clinical studies have shown thandida albicans is not only able to adhere
to the mucous surfaces, but also to stick to tingiaaesins of the dental prostheses.
Both the plague accumulated on the denture an@dbe oral hygiene contributes to
the virulence of candida, offering the clinical tpiee of candida associated denture
stomatitis. The therapeutic strategies currentlppéed in the clinical practice to
overcome these fungal infections provide for the wa$ topical and/or systemic
antifungal and topical antiseptics and disinfedatite irradiation with microwaves
and the accurate mechanical removal of the batf#agque from the denture surfaces
and from the underlying mucosa. This article alsggests that a correct oral hygiene
is important for the control of the bacterial biofipresent on the denture and on the
oral mucosa and it is the fundamental base foptbphylaxis and the therapy of the

candida associated denture stomatftis.

Kamiar Zomorodian et al in 2011 investigated risk factors associated with
progression to candida related denture stomatitfgtients using complete dentures,
and genetically identified candida isolates asdediavith disease and colonization.
Candida species are considered the primary caasagients of denture stomatitis, but
their role in colonization and disease in dentureamgrs remains undefined. 114

retirement home residents were recruited for thiglys from which oral mucosa
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samples were collected and cultured following amality examination. Morphologic
analysis was used to identify potential yeast pasitultures, which were then
characterized further by restriction fragment Iéngolymorphism (RFLP) analysis.
Candida albicans was the most frequently recovered species followgdaandida
glabrata andcandida tropicalis. In addition, 16 isolates @kndida dubliniensis were
recovered, which was the first identification ofstlspecies in clinical samples from
Iran. Study demonstrated a significant associatietween the duration of denture
wear and oral candidiasis. Furthermore, it was datehigh prevalence afandida

dubliniensisin complete denture wearéfs.

Sonia Silva et al in 2012n their review article provides information on therrent
state of knowledge on the biology, identificatiopjdemiology, pathogenicity and
antifungal resistance oftandida glabrata, candida parapsilosis and candida
tropicalis. The incidence of infections caused by Candidacisgehas increased
considerably over the past three decades, maimyalthe rise of the AIDS epidemic,
an increasingly aged population, higher numbersnohunocompromised patients
and the widespread use of indwelling medical devi€andida albicans is the main
cause of candidiasis; howevaon-candida albicans candida (NCAC) species such as
candida glabrata, candida tropicalis and candida parapsilosis are now frequently
identified as human pathogens. The apparent inaeasergence of these species as
human pathogens can be attributed to improved ifit=iion methods and also
associated with the degree of diseases of thenpstithe interventions that they were
subjected and the drugs used. Candida pathogemscitycilitated by a number of
virulence factors, most importantly adherence tethsurfaces including medical
devices, biofilm formation and secretion of hydray¢nzymes. Furthermore, despite

extensive research to identify pathogenic factorduingi, particularly incandida
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albicans, relatively little is known about notaendida albicans candida (NCAC)

specie<®

Najla S.Dar-Odeh et al in 2012evaluated the role of antifungal agents in denture
stomatitis. Denture-associated stomatitis (DASFangdida-associated denture
stomatitis, chronic atrophic candidiasis, denture2snouth) is a chronic infection of
the oral mucosa caused solely®@gndida species or in association with bacteria. The
role of Candida, and specificallyC. albicans, in development of denture stomatitis is
associated with pathogenic overgrowthGzndida on denture surfaces and the oral
mucosa, and is widely accepted as a leading eta@lbdactor. There are several

antifungal agents used in treatment of denture stitis

Antifungal agents are either polyenes (Nystatin Angphotericin B) or azoles which
are classified into: Imidazoles (Clotrimazole, Eapole, Fenticonazole, Isoconazole,
Ketoconazole, Miconazole, Tioconazole); and TriegolFluconazole, Itraconazole).
Some of the drugs can be applied topically and soanebe used in systemic forms. It
was shown that mo€landida species are susceptible to topical antifungal dtikgs
Amphotericin B, Nystatin Miconazole and ClotrimagolSystemic medication are
given in patients with poor compliance. Antifungiligs should be used alongside

denture care. Antifungal drugs certainly have agla treating denture stomatitis.

Vinaya Bhat et al. 2013determined the prevalence of candida associatetur@en
stomatitis and speciation of candida among completgure wearers of south west
costal region of Karnataka. 55 completely edensil@atients wearing complete
denture prosthesis at least for the past one yaarselected. Swabs were collected
from the tissue surface of maxillary denture sampere cultured on Sabouraud

dextrose plate (SDA) to get pure culture of candiddure. The phenotypes were
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defined by on culture on CHROMagar candida plafdse different species were
obtained by the colour displayed by them Gendida albicans (light green), and
Candida glabrata (pink) and Candida tropicalis (blue to metallic blue). The later
species were identified by gram staining and lagfirmed by germ tube test, corn
Meal agar for chlymydospore formation and biochetest. This study concluded
that candida associated stomatitis is prevalenteimture wearers. Males are affected
more than female€andida albicans is the most prevalent of candida followed by C.

tropicalis and C. glabraf3.

Jonas Glang et al. in 2013letermined the effect of Morinda citrifolia L. ftyuice

on gingivitis and periodontitis. 11 were selected a@ivided into 5 in control group
and 6 in test group (noni juice). Bacterial samplesye taken at the beginning.
Papillary bleeding index and the plague index wlas avaluated. Patients in noni
group was asked to additionally rinse with 30 mhirjaice plus 30 ml water in mouth
for 2min with subsequent swallowing twice a day fotal duration of four weeks.
The antimicrobial profile and sensitivity of badgertowards noni juice was
investigated. The papillary bleeding index in ngnoup had a highly significant
improvement after four weeks. An in vitro experirhevas done with aerobic and
anaerobic to evaluate antibacterial activity of inquice. A complete zone of
inhibition was observed at noni juice dilution of2land 1:4. The investigation
showed the presence of good oral hygiene and astmition of noni juice was a

promising treatment of gingivitis and periodontitis

Barani et al. in 2014 determined antifungal activity of Morinda citrifal{NONI)
extract againsttandida albicans. Antifungal activity was determined using disc

diffusion method. Samples were loaded at variousceotration (1000g, 50Qug,
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250ug and 10Qg). The samples were compared with positive comtngbhotericin B.
The microbial growth was determined by measuring thameter of zone of
inhibition. Results showed that Morinda citrifoktract at 1000g/ml concentration
effectively inhibited the growth ofandida albicans compared with positive control
amphotericin B. Morinda citrifolia fruit extract daan anti-fungal effect on C.

albicans and the inhibitory effect varied with centration®

Vennila Srinivasahan et al. in 2014evaluated theantimicrobial activities of
hydroethanolic extract of Morinda citrifolia fruiydroethanolic extract of Morinda
citrifolia was prepared using 50% ethanol. Antirolzial activity was screened using
disc diffusion method. The antibacterial activity tydroethanolic extract of
M.citrifolia at 10Qug/ml concentration was found to be more effectivgaiast
Klebsiella pneumonia than other tested organism.céwcentration of 2Qug/ml
antifungal activity of Morinda citrifolia was effége against Aspergillus fumigatus.
Thus, Morinda citrifolia extract has a dose depamndmtimicrobial activity against
tested bacteria and fungi. Morinda citrifolia candés bio active principles
responsible for antibacterial and antifungal attivhcluding medicinal values and

physiological activities®

Carla Garcia-Cuesta et al. in 2014gave a comprehensive review on candidiasis.
Candidiasis or oral candidosis is one of the mostraon human opportunistic fungal
infections of the oral cavity. This pathology hawide variety of treatment which has
been studied until these days. The present stufdysof literature review on the
treatment of oral candidiasis, with the purposeestablish which treatment is the
most suitable in each case. Searching the 24 |agsles about treatment of

candidiasis it concluded that the incidence depemddhe type of the candidiasis and
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the virulence of the infection. Although NystatindhAmphotericin B were the most
drugs used locally, Fluconazole oral suspensigrasing to be a very effective drug
in the treatment of oral candidiasis. Fluconazade Wound to be the drug of choice as
a systemic treatment of oral candidiasis. Duestgod antifungal properties, its high
acceptance of the patient and its efficacy compaigldl other antifungal drugs. But
this drug is not always effective, so we need tal@ate and distinguish others like
Itraconazole or Ketoconazole, in those cases wlandida strains resist to

Fluconazole®

Andréa Araujo De Vasconcellos et al. in 2014resented a review o@andida
associated Denture StomatitiSandida-associated denture stomatitis is a common
fungal infection that affects removable denture mwesa AlthoughCandida spp. are
considered commensal fungal in the oral cavity,nglea in local and/or systemic
predisposing factors related to the host conditimay lead to pathogenic form and
cause disease. Local factors such as irradiatianga, xerostomia, complete denture
wearers, poor dental hygiene, smoking, carbohydieltediet contribute as a risk
factors in development of diseases. Systemic facoch as diabetes, chemotherapy,
hemophilia and immunosuppressed patients contrittutandida associated denture
stomatitis. The therapeutic strategies commonlyptatbin the clinical practice are
the use of topical or systemic antifungal, in additto removing mechanically the
plaque from denture surfaces and from underlyingasa and giving instructions

about the correct oral hygiene to the patfént.

Bharthi Prakash et.al in 2015 evaluated the prevalence of candida spp. among
healthy denture and non-denture wearers with résmediygiene and age. 100

subjects were included in the study, among whichwgbe denture wearer and 50
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were non denture wearer aged between 35- 80 yBamsple collection for denture
wearers were done from the tissue bearing areleofipper denture and for the non-
denture wearers was done from palatal mucosa.ldtyws$ul of suspension was placed
on sabouraud dextrose (SD) agar containing gentamgod chloramphenicol.
Identification was done by the growth of candida SDA. Results demonstrated
denture wearer harbour a mixed species of candidahws predominantlyandida
albicans (58%), followed bycandida tropicalis (28%), candida glabrata (2%)
wherein all the age group showed more than 2 diffecandida species. In contrast
non denture wearersandida albicans was observed to be dominant (96.2%) species.
In comparison to non-denture wearers, multispecawdida colonized the denture

thus presenting higher risk of candidiasis esplyorith increasing age’®

A.Shafath Ahmed et al. in 2015etermined the antibacterial efficacy and the ¢ffec
of Morinda citrifolia L. mixed with irreversible Hdyocolloid for dental impression
.Twenty volunteer were randomly divided into 2 ggeuGroup A 30 ml extract of
Morinda citrifolia L was diluted in 30ml of watemd was mixed with irreversible
hydrocolloid. Group B 30 ml of deionized water wasxed with irreversible
hydrocolloid material to make the impression ane tsurface roughness and
dimensional stability was evaluated. The resultmalestrated that the extract of
Morinda citrifolia with irreversible hydrocolloid etreased the percentage of
organism when compared to water but did not affgmt surface quality or

dimensional stability’

Dheeraj Sharma et al in 2015yave a comprehensive review of etiopathogenesis an
management and current trends in management ofur@erstomatitis. Denture

stomatitis is the most prevalent and long-standirgplem in denture wearers. The
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etiopathogenesis of denture stomatitis is multifaat and complex to understand.
The placement of denture produces significant ceang the oral environment and
adversely affects the integrity of oral tissuese Tombination of entrapment of yeast
cells in irregularities in denture-base and dental@ing materials, poor oral hygiene
and several systemic factors is the most probahisecfor the onset of this infectious
disease. Hence colonization and growth on prosshésecandida species are of

clinical importance.

Jolanta E Loster et al.in 2016 evaluated the intensity, genera, and frequency of
yeasts in the oral cavity of complete denture wsaire terms of subject gender and
age. 920 patients (307 males and 613 females) soithplete upper dentures were
selected for the study and divided into four agmugs of 50 years, 51-60, 61-70, and
70 years. Yeast samples were taken as a smear tfienpalate. There was a
statistically significant relationship between timensity of yeast growth and the
gender. In every age group, the number of infeefiea individuals was greater
among males than females. Intermediate, intense, aloundant growth of yeast
occurred most frequently in the youngest groupeohdles. The genera of Candida
species and the frequency of yeast infection intudenwearers appear to be

influenced by both age and gender.

Sri Rezeki et al. in 201performed a vivo study in Wistaats to determine the effect
of Morinda citrifolia leaves extract on wound heglipercentage in oral mucosa.
Traumatic ulcer is a lesion in oral mucosa causediduma. Traumatic ulcer resulting
pain can disturb activities and metabolism. Noavks (Morinda citrifolia L) contain

flavonoid, saponin, and tannin as anti-inflammatanyti-bacterial, and antioxidant to

accelerate healing process. This research aimeeteymine the effect of Morinda
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citrifolia L leaves extract on healing percentadetraumatic ulcer in oral mucosa.
Ulcer was made by put hot burnisher on lower lalmlcosa of twelve Rattus
norvegicus for a second. They were divided inte¢hgroups. First group was given
Morinda citrifolia L leaves extract, control growere given triamcinolone acetonide
0,1% and aquades. The research was performed fatag® by measuring ulcer
diameter and application of this extract. Morindaifolia L leaves extract has no
significant effect on wound healing percentagerafitatic ulcer compare to positive

control and negative contrd.

Dhivya Dilipkumar et al in 2017 evaluated the repercussion of Noni mouthwash on
surface characterization of nickatanium arch wire. Pre-formed 0.014-inch NiTi

arch wire were used. The study comprised of twopdasn one control and one test
sample which were 25mm in length. Control sample stared at room temperature
without any manipulation while test sample was imsad in Noni mouthwash
solution for 1.5 hours, after which the test spemimwas removed from the
mouthwash solution and rinsed with distilled wat®oth control and test samples
were sent for scanning electron microscopy analysigualitatively characterize the
topography of the wire surface. Electron disperspactrum analysis was done to
evaluate the various components of both the wikemi mouthwash did not have
significant influence on the surface roughnessltered the composition of the Ni-Ti
wire. Hence, Noni mouthwash may be prescribed asataral, non-destructive

prophylactic agent for orthodontic patier"ﬁs.

Shruti Nayak et al in 2017 conducted a comparative study of candida by
conventional and CHROMagar method in non-dentui denture wearers by oral

rinse technique. The study was performed to isplguentify, and speciate candidal
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species in non-denture wearers (controls) and dentearers (study group) by the
oral rinse technique. Isolation was done using Beha dextrose agar (SDA).
Speciation was done using conventional methodshi&egerm tube test, carbohydrate
fermentation test, urease test, as well as the QW&far method. Salivary samples
for candida evaluation were collected from the eatyg in sterile sample containers,
using the oral rinse techniqgu€andida glabrata was the most commonly found
species among denture wearers and non-denture redaoth by conventional and
CHROMagar methods. In malesandida albicans was the predominant species,
whereas candida glabrata was the predominant species in females. Candidal
colonization was higher in denture wearers compaednon-denture wearers,
especially among females. It was concluded, botiveotional and CHROMagar
methods can be used for isolation and speciationaoflida but the CHROMagar
method is more rapid compared to the conventiorethods. Candidal colonization
was higher in denture wearers compared to non-dentearers, especially in

females

Hussain Mookhtiar et al in 2018presented a review article that overviewed Morinda
citrifolia in the field of endodontics. A literatereview was conducted based on the
data based such as PubMed, Google Scholar, Scopusy keywords “Herbal
Medicine” and “M.citrifolia”. A better and advancesearch was carried out the
keywords using “Endodontics”, “Root Canal Therapyirrigation”, “Herbal
Endodontics”, “ Endodontic Disinfectant”. The MG&Jused as an endodontic irrigant
along with EDTA and as an adjuvant to sodium hyparite and chlorhexidine due to
its better smear layer removal properties and aotohial activity. It does not have
any major side effect than as compared with sodiypochlorite and Chlorhexidine.

It also helps in caries prevention and control. arinda citrifolia is used as an
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alternative to sodium hypochlorite in irrigation mfot canal, intracanal medicament,

smear layer removal and antimicrobial propertfes.

Ekta Choudhary et al. in 2018evaluated the efficacy of commercial preparation of
Morinda citrifolia and Triphala juice again&faecalis and candida albicans. The
study was conducted on 84 permanent extracted htmedm After decoronation and
biomechanical preparation, teeth were inoculateith(&. faecalis and C. albicans)
and root sections were divided randomly into foxperimental (MCJTriphala juice,

1% NaOCI, and 2% chlorhexidine [CHX]) among whialotwere the control groups

(preservative control and distilled water). Coleforming units (CFUs) obtained for

each group were counted on Sabouraud’s dextrosebiaial heart infusion culture
plates. The overall antimicrobial effects of diffat irrigants were maximum for

CHX, whereas MCJ arnitriphala juice also showed significant reductiofis.

Yufri Aldi et al in 2019 evaluated the effect of NOMNHuit extract (Morinda Citrifolia
L.) in gingivitis patient. 15 students were revieneith the respective mouth washes
and were divided into 3 groups. Group 1 consigéxafact of noni fruit 10g, Group2
chlorhexidine 200 mg and Group 3 consist of mixtofenonil0g and chlorhexidine
200mg. The mouthwash was used after brushing ®ethy morning and night for
seven consecutive day. For every gargle 15ml fase80 The gingival score was then
evaluated. The results analysis showed that theas & significant decrease in
gingival index in gargling group with gargle extrad NONI fruit. This is due to the
anti-inflammatory and antibacterial effect. Ever tise of Chlorhexidine mouthwash
showed decreased inflammation. All the mouthwashhlm used as an antiseptic the

extract noni should be used more than another ma@sth because it gives the same
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effect as chlorhexidine and also has minimal sifiecess, economical and

efficacious™

Monika Singh et al. in 2019evaluated the antimicrobial effectiveness of plispa
Morinda citrifolia juice, Sodium hypochlorite anchlorhexidine on enterococcus
faecalis andcandida albicans as endodontic irrigant. Standard ATCC strains of
enterococcus faecalis and candida albicans werliasited into peptone water and
was incubated for 37 C for 3 to 4 hours to attain the turbidity to Markand CFU.
Different solutions were prepared and different aaoriration were obtained of
propalis (2.5% and 5%), Morinda citrifolia juice.%%, 0.75% and 3%), sodium
hypochlorite (3%, 2.5% and 0.5%) and chlorhexid{heo, 0.5%and 0.22%). Disc
preparation was done and the zone of inhibition maasured according to Hi-media
scale. There was no zone of inhibition for 0.78%d 1.5% concentration of Morinda
citrifolia and a positive relation between incre@siconcentration and zone of
inhibition. 100% of Morinda citrifolia showed higéiezone if inhibition. Morinda
citrifolia showed a greater zone of inhibition foandida albicans when compared
with propalis. Propalis showed a greater zone dfibition than former for

E.faecalis.*?
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METHODOLOGY

SOURCE OF DATA:

This in vivo study was conducted on complete denpatients reporting to the
Department of Prosthodontics and Crown and Bri#lgdER KLE V.K. Institute of
Dental Sciences, Belagavi. The old denture weanet&veen the age group of 50
years and above were considered for the study.dWiclogical procedures were
carried out in the Department of Microbiology, KAREINMC, Belagavi. A written
and informed consent of all the study subjectsh&irtown language were obtained.
This study investigated the anticandida effect itit@nazole and Morinda citrifolia

on prevalence of oral candida among denture wearers

METHOD OF COLLECTION OF DATA.

SAMPLE SIZE:

Sixty healthy completely edentulous subjects, wepdentures for at least
one year and having no systemic medical conditiwese randomly selected for
the study. The study subjects were divided intor@ugs based on usage of

Clotrimazole and Morinda citrifolia (Noni).

* Group A (n=30) denture wearers in Clotrimazole grou

* Group B (n=30) denture wearers in Morinda citréolNoni) group.

Page 30



Materials and Methods

INCLUSION CRITERIA:

1. Complete denture wearers of above 50 years withioyimedical history.

2. History of denture wearing since at least lastdrye

3. Patients without any habits like smoking, tobadeewing and alcohol.

4. All patients should be ambulatory and healthy.

EXCLUSION CRITERIA:

1. Patient with underlying systemic conditions.

2. Use of any systemic medications.

3. Use of antifungal agents and / or use of mouttesns

4. Inability to perform / understand the experimeptaicedures.
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Table 1. Materialsused in the study.

Material Description Manufacturer

Sterile cotton swabs - -

CHROMagar LOT 0000395188 Hi Media, Belagavi
Clotrimazole 11190635 GLENMARK, Mumbai
Morinda citrifolia (Noni) | 11316007000702 PRIIS, lata

Table 2: Armamentarium used in the study. (Figure 1)

Armamentarium Description M anufacturer
Test tube - Borosil
Petri plates - -
Biological oxygen demand  Model C1-65 Remi elektrotechnik Itd,
incubator India
Sr.no- ZBCI-08444
Straight wire Nichrome -
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METHODOLOGY:

1) Determination of Minimum Inhibitory Concentrations for Morinda

citrifolia (Noni):

A standard procedure for performing the Minimum ilbitory
Concentration test was followed. Candida was ralilg plating on Sabouraud
dextrose agar and was incubated atC37solated colonies were transferred to
sterile Sabouraud dextrose broth and were incubdted growth concentration
was adjusted to forganisms / ml by using 0.5 McFarland's turbiditgndard.
200 pl of the Sabouraud dextrose broth was addesixirMinimum Inhibitory
Concentration tubes. In first Minimum Inhibitory @entration tube containing
200 pl broth, 200 pl of stock (Noni) was added.eAfinixing well, 200 pl was
transferred in second Minimum Inhibitory Concentmattube. This was continued
till 6™ tube. From the last well 200 pl was discarded.f@pwing this two-fold
serial dilution, the concentration of the Noni waschieved i.e. 200,
100,50,25,12.5,6.25mg/ml. Then to each such tést BO0 pl of earlier prepared
strains of candida was added, so that the finalnael per tube was 400 pl. The
tubes were then incubated for 48 hours &C3T he turbidity was then compared.
Turbidity in the Minimum Inhibitory Concentratiomlte indicated growth of the
candida implying that it was resistant to Noni. TihBuence of the pure Noni
extract on the growth of candida was investigated ré-plating aliquot on
Sabourad dextrose agar plate incubated for 24187 4%.*> Based on the results

MIC was established at a concentration of 1009206. mg/ml.
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2) Determination of Cytotoxicity of Morinda citrifolia (Noni).

The MTT solution was prepared using 5 mg in 1 mPbibsphate Buffer
Saline (PBS pH7.4) and Cytotoxicity Assay was penied on mouse fibroblast
stain L929. In vitro growth inhibition effect of N@ was assessed by ELISA reader
by determination of conversion of MTT into “Formazblue” by living cells. The
50ul of 4000 cells/ml cell suspension was seedtdaach well in a 96 well micro
titer plate and final volume was made up to 15@yihddingDulbecco’'s Modified
Eagle Medium (DMEM) media. Dilutions of the NONI was prepared a
concentration of 60%, 80% and 100% in DMEM medi@ullOof the NONI of
different concentrations was added to the wells smwdibated for 24 hours, in
presence of 5 % CQat 37C into CQ incubator. After 24 hours, 20ul of 5 mg/ mi
MTT reagent was added to the wells. The plate washated for 4hours in dark
place at room temperature. (The plate was coverdgdAluminum foil, since MTT
reagent is photosensitive). The supernatant wagfutgr removed without
disturbing the precipitated Formazan crystals af@ ful of Dimethylsulfoxide
(DMSO) was added to dissolve the crystals formdue dptical density (OD) was
measured at wavelength of 492 nm. The study wa®npeed in triplicates. The
result represents the mean of three readings. Redemonstrated that favorable
cell viability was seen with the different concextiton of Noni tested. The 60%,
80% and 100% Noni concentration resulted 97.19%2%6nd 92.12% cell viability

respectively.

FORMULA:

Surviving cells (%) = Mean OD of test compound.00

Mean OD at confihtreated cells)
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3) Microbial analysis:

The study was conducted on completely edentulobgsts wearing dentures
since at least last one year who reported to theaBbment of Prosthodontics and
Crown and Bridge, KLE’s V.K. Institute of Dental i€nces, Belagavi. These denture

wearers were divided into two groups.
* Group A consist of (n=30) denture wearers usedriiazole
» Group B consist of (n=30) denture wearer used Miari€@itrifolia (Noni)

Samples were collected by passing sterile cottombswacross the palatal
mucosa and tissue fitting palatal surface of mamill denture of each test
individual (Figure2,3). They were then placed ia flugged test- tubes and sent to

the laboratory for plating within 4 hours. (Figute
I dentification of candida using CHROM agar :

The swab was gently rolled over the surface of CINR@ar plate along its
diameter. (Figure 5). A sterile inoculation loopsaxssed to spread the sample over the
surface to get a lawn culture. Plates were thembated in biological oxygen demand
(BOD) at 25 + 2°C for 24 hout§ (Figure 6). For the identification of candida
colonies, the inoculated agar plates had beenetividto two parts as denture surface
and palatal mucosa. The number of colonies wereedcas colonies forming per unit
(CFU) and the colour identification of different nthda organisms likecandida
albicans, candida tropicalis, andcandida glabrata were done on CHROMagar plates.
CHROMagar is a special media that yields microbalonies of varying

pigmentation, which is due to the chromogenic galss$ that react with the enzymes
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secreted by the candida species. Speciation ofidgawdas done by the colour that
was exhibited by each species on CHROMagar platee light green colonies were
suspected ofandida albicans, metallic blue colonies with or without halo sugtgsl
of candida tropicalis and white to light pink colonies suggested @indida
glabrata.***® Presumptive identification were made by colour amdpmology of the

colonies as per the manufacturer’s instructions.
4) Clotrimazole and Morinda citrifolia usage:

The study subjects in group A were instructed tphaiClotrimazole and
group B Morinda citrifolia on the intaglio surfaoé cleaned maxillary denture and
on to the palatal surface, and to use the dentureldse contact with palatal
mucosa. Test individuals were asked to use thei@lazole and Morinda citrifolia
twice daily for 14 days. Follow up of the patieraswlone on T&day. To study the
effect of Clotrimazole and Morinda citrifolia onloaization of different candida,
sample collection and microbiological proceduress vearried out in a similar
manner as explained earlier. The resultant colonyihg units of different candida
in different groups were tabulated. The resultarttpst and post test data in both
the groups were subjected to statistical analysidraw the conclusion from the

resultant data. (Figure7-12)
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FLOWCHART OF THE METHODOLOGY

60 completely edentulous subjects wearing dentire® at least last one yea}

J

Group A Group B
Clotrimazole (n=30) Morinda citrifolia
(n=30)

\ /

Samples were collected by passing sterile cott@bsvacross the palatal mucosa and

Tissue fitting palatal surface of maxillary dentofeeach of these test individuals.

!

Identification of samples on CHROMagar.

!

Inoculation of samples on CHROMagar.

/ \

Number of colonies of candida were Number of colonies of candida were

scored and the colour identification of scored and the colour identification of
different candida species were evaluated different candida species were evaluatec

before and after clotrimazole usage. before and after Morinda citrifolia usage.

)

\ /

Resultant data was then subjected to statisticysis
to draw the conclusion from this experimental study
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FIGURE NO 1: MATERIALSUSED IN THE STUDY

FIGURE NO 2: SAMPLE COLLECTION FROM DENTURE SURFACE
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FIGURE NO 3: SAMPLE COLLECTION FROM PALATAL SURFACE

FIGURE NO 4: SWABS TRANSPORTED TO THE LABORATORY

SWABSFROM DENTURE AND PALATAL SURFACE
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FIGURE NO 5: CULTURE OF SWABSON CHROMAGAR PLATE
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FIGURE NO 7: IDENTIFICATION OF CANDIDA ALBICANS (LIGHT

GREEN COLOUR COLONIES) ON THE DENTURE SURFACE AND

PALATAL MUCOSA USING CHROMAGAR

PRE-USAGE OF NONI PGSTBAGE OF NONI
FIGURE NO 8: IDENTIFICATION OF CANDIDA ALBICANS (LIGHT
GREEN COLOUR COLONIES) ON THE DENTURE SURFACE AND

PALATAL MUCOSA USING CHROMAGAR

PRE-USAGE OF CLOTRIMAZOLE POST-USAGE GEOTRIMAZOLE
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FIGURE NO 9: IDENTIFICATION OF CANDIDA GLABRATA (WHITE TO

LIGHT PINK COLOUR COLONIES) ON THE DENTURE SURFACE AND

PALATAL MUCOSA USING CHROMAGAR

PRE-USAGE OF NONI PBBSAGE OF NONI

FIGURE NO 10: IDENTIFICATION OF CANDIDA GLABRATA (WHITETO
LIGHT PINK COLOUR COLONIES) ON THE DENTURE SURFACE AND

PALATAL MUCOSA USING CHROMAGAR

PRE-USAGE OF CLOTRIMAZOLE POST -USAGE QEOTRIMAZOLE
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FIGURE NO 11: IDENTIFICATION OF CANDIDA TROPICALIS
(METALLIC BLUE COLOUR COLONIES) ON THE DENTURE SURFACE

AND PALATAL MUCOSA USING CHROMAGAR

PRE -USAGE OF NONI POST -USHA OF NONI

FIGURE NO 120 |IDENTIFICATION OF CANDIDA TROPICALIS
(METALLIC BLUE COLOUR COLONIES) ON THE DENTURE SURFACE

AND PALATAL MUCOSA USING CHROMAGAR

PRE-USAGE OF CLOTRIMAZOLE POST-USAGH CLOTRIMAZOLE
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RESULTS

The present study evaluated the effects of Mortittdolia and Clotrimazole
on the prevalence of oral candida organisms inwtentvearers aged 50 years and
above on two different surfaces: denture surfaak @alatal mucosa. The complete
denture wearers were evaluated for the prevalehcarulida species and the number
of colonies of candida were counted on pre usadepast usage of Morinda citrifolia
and Clotrimazole by identification using CHROM agar

Table 3and Graphl: Pair wise comparison of humibe&andida colonies on
pre usage and post usage of Clotrimazole on deandepalatal surface using Mann
Whitney U test

Table 4 and Graph 2: Comparison of number of ce®oin pre usage and post
usage of Clotrimazole on denture and palatal sertesing Wilcoxon matched pairs
test.

Table 5 and Graph3: Pair wise comparison of nunobeandida colonies on
pre usage and post usage of Morinda citrifolia entdre and palatal surface using
Mann Whitney U test

Table 6 and Graph4: Comparison of number of cokoie pre usage and post
usage of Morinda citrifolia on denture and palaaiface using Wilcoxon matched
pairs test.

Table7 and Graph 5: Pair wise comparison with retsfmepre usage and post
usage of Clotrimazole and Morinda citrifolia on tee surface among different
candida organisms by Mann-Whitney U test

Table 8 and Graph 6: Comparison of pre usage ast ysage of Morinda

citrifolia and Clotrimazole on the denture surfageWilcoxon matched pairs test.
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Table 9 and Graph 7: Pair wise comparison witheesfo pre and post usage
of Clotrimazole and Morinda citrifolia on palatalir&ace among different candida
organisms by Mann-Whitney U test

Table 10 and Graph 8: Comparison of pre usage astlysage of Morinda
citrifolia and Clotrimazole on the palatal surfdgeWilcoxon matched pairs test.

The resultant values of pre usage and post usaGé&otfmazole and Morinda
citrifolia on the denture surface and palatal macegre subjected to statistical
analysis to draw the conclusion from the experimledata. Descriptive statistical
measures such as mean and standard deviation werputed for all the study
groups. Pair-wise comparison of the test group wlere using Mann-Whitney U test
and comparison in between the pre usage and pageusf Morinda citrifolia and
Clotrimazole were done using Wilcoxon matched piss. The p value of <0.05 was
considered statistically significant.

The mean, standard deviation was calculated forbenrof candida colonies
on pre usage and post usage of Clotrimazole orudeand palatal surface (Table 3
and Graph 1). On pair wise comparison of Mann-Wéyittd test among candida
tropicalis and candida glabrata there was no &tatily significant difference seen in
the colony count in pre usage and post usage dfi@krole. Candida albicans did
shows mean significance change on denture (2.88xhAd palatal (0.55+0.77) in
pre usage, whereas no significant mean differenuang the post usage. (p<0.0001)

On comparison between pre usage and post usagetoir@zole on candida
colonies using Wilcoxon matched pair test (Tablandl Graph 2). Denture surface
showed a statistically significant reduction in mealony count among the candida
albicans (2.74+ 1.91) (p<0.0001) and candida gtab{@.39+ 1.02) (p<0.0180). On

evaluation on palatal surface a significant diffee was seen in pre usage to post
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usage among candida albicans (0.50+0.78) (p<0.088d)candida glabrata (0.41+
1.03) (p<0.0117) colonies whereas there was nasstally significant difference
noticed among the candida tropicalis (-0.06 = 0(56).5930).

The mean, standard deviation was calculated by Mavimtney U test for
number of candida colonies on pre usage and pasjeusf Morinda citrifolia on
denture and palatal surface (Table 5 and Graph n3)e®aluation there was
statistically significant difference seen among thean candida albicans (p<0.0001)
on pre usage (2.36+ 1.91) and post usage (0.350r6denture and palatal surface.
There was no statistically significant change reatiadn the candida tropicalis and
glabrata.

On pair wise comparison between pre usage and yszge of Morinda
citrifolia on candida colonies using Wilcoxon magdhpair test (Table 6 and Graph
4). Denture surface showed a statistically sigaificreduction in colony count among
the candida albicans (1.21+1.71) (p<0.0004) anddidan tropicalis (0.27+0.71)
(p<0.0277). Examination on Palatal surface showedstatistically significant
difference among the candida albicans (0.29+0.pZD.0077) and candida glabrata
(0.31+ 0.95) (p=0.0277). There was no differencéced among candida tropicalis
(0.05+ 0.38) (p=0.6547).

The mean, standard deviation were calculated bynM&hitney U test for the
number of candida colonies on pre usage and pasteusf Morinda citrifolia and
Clotrimazole on the denture surface (Table 7 arap® 5 ) .The mean values of the
change in the number of mean candida albicans eslotetween the pre
usage(0.06+£0.34) and post usage(1.15+0.82) of Maricitrifolia and Clotrimazole
on denture surface showed a statistically sigaificeduction (p<0.0001*) in colony

count when compared to candida tropicalis and gtabr
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On comparison between the pre usage and post oéMy@inda citrifolia and
Clotrimazole on the denture surface using Wilcoxaatched pair test (Table8 and
graph 6 ), statistically significant differencesrevdound in the number of colonies of
candida albicans in Clotrimazole Group (2.74+1.9(x0.0001*) and Morinda
citrifolia  Group (1.21+1.71) (p<0.0004*). Also meastatistically significant
difference was found in number of colonies candjl#drata species in Clotrimazole
group (0.39+1.02) (p=0.0180%).

The mean, standard deviation and coefficient ofati@n were calculated for
the number of colonies of candida on pre usagepastl usage of Morinda citrifolia
and Clotrimazole on the palatal mucosa.

On pair-wise comparison of pre usage and post usia®rinda citrifolia and
Clotrimazole on the palatal mucosa by Mann-Whithetest (Table 9 and Graph 7),
there was no statistically significant differendesind in the number of colonies
among the two groups.

On comparison between change in the number of danthlonies between
the pre usage and post usage of Morinda citrifatid Clotrimazole on the palatal
mucosa in both the groups using Wilcoxon matchareg@aest (Table 10 and Graph
8), there was highly statistically significant @ifénce for candida albicans
(0.50+0.78) p<0.0024*(Clotrimazole group ),(0.2%0. p<0.0077* (Morinda
citrifolia Group) and glabrata (0.41+1.03) (p=0.@1IClotrimazole group),
(0.0£0.24) p<0.0277* (Morinda citrifolia group) wh compared to candida
tropicalis (-0.006+£0.56) p=0.5930 (Clotrimazole wpd, (0.36+1.02)p=0.6547
(Morinda citrifolia group )

The results of the study indicated that the prexadeof candida species were

statistically significant in Clotrimazole group amdorinda citrifolia Group on the
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denture surface .The results also revealed thak theas statistically significant
difference in the number of colonies post usagélofrimazole and Morinda citrifolia

on the denture surface amongst candida albicanpa@u to candida glabrata and

candida tropicalis.
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Table 3: Pair wise comparison of number of candida colonies on pre usage and

post usage of Clotrimazole on denture and palatal surface using Mann Whitney

U test
Denture (Group A) Palatal (Group A)
Organism U
) - p-
Times p-value
value | value
Mean SD Mean Mean SD Mean
rank rank
Pre
usage 2.80 | 1.95| 40.200 0.5 0.7 20.80 159/00 4.2p49 @00
Candida
albicans
Post | 006 | 0.34] 3052 005 026 3048 449,50 0.0p00 DO
usage
Pre
usage 0.12 | 0.45| 31.000 0.0 0.3 30.00 435/00 0.2144 @8
Candida
tropicalis
POSt | 014 | 046 3097 012 045 3003 436/00 0.1096 B8
usage
Pre -
0.40 | 1.03| 2995 044 1.0 31.05 43358 0.8130
_ usage .2366
Candida
glabrata
Post 0.01 | 0.05| 30.48 0.03 0.1 30.52 449|50 0.0p00 0O
usage

*p<0.05; SD: Standard Deviation

This table signifies that there is statisticallgrsficant change in colony count

of candida albicans (p=0.0001*) on pre usage of Clotrimazole. No digant

difference seen on pre and post usage of Clotriteaan candida tropicalis and

candida glabrata.

Page 49



Results

Table 4: Comparison of humber of colonies on pre usage and post usage of

Clotrimazole on denture and palatal surface using Wilcoxon matched pairstest

) _ Mean | SD % Of Z-
Sample Organisms Times . . P-value
Diff. Diff. | change| value
Candida Pre usage to
_ 2.74 1.91 | 97.80] 4.28570.0001*
albicans Post usage
Denture Candida Pre usage to
o -0.02 | 0.67 | -19.72 0.1348 0.8927
(Group A) tropicalis Post usage
Candida Pre usage to
0.39 1.02 | 97.49 2.36640.0180*
glabrata Post usage
Candida Pre usage to
_ 0.50 0.78 | 91.17] 3.04000.0024*
albicans Post usage
Palatal Candida Pre usage to -
o -0.06 | 0.56 0.5345| 0.5930
(Group A) tropicalis Post usage 104.66
Candida Pre usage to
0.41 1.03 | 93.21] 2.52050.0117*
glabrata Post usage

*p<0.05; SD: Standard Deviation

The table shows statistically significant differenseen in number o€andida

albicans and glabrata colonies in denture and palatal serfae and post usage of

Clotrimazole,(p<0.0001) whereas no statisticallyngicant difference was seen on

denture and palatal surface amaagdida tropicalis
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Tableb: Pair wise comparison of number of candida colonies on pre usage and

post usage of Morinda citrifolia on denture and palatal surface suing Mann

Whitney U test
Organism| Times Denture (Group B) Swab (Group B) Ut p-value| p-value
value
Mean| SD | Mean| Mean| SD | Mean
rank rank
Candida Pre 236 | 1.91] 40.777 0.3 0.64 20.23 142/008.5462| 0.0001*
albicans usage
Post 1.15 | 0.82| 41.03] 0.06 0.283 19.97 134/00.6645| 0.0001*
usage
Candida Pre 0.50 | 1.31| 32.97] 0.07 0.37 28.03 376/00.0867| 0.2772
tropicalis | usage
Post 0.22 | 0.68| 32.03 0.02 0.00 28.97 404/00.6727| 0.5011
usage
Candida Pre 0.32 | 1.01| 29.60, 0.3 1.00 31.40 423[00.3918| 0.6952
glabrata usage
Post 0.25 | 0.62| 31.68 0.07 0.22 29.32 414/50.5175| 0.6048
usage

*p<0.05; SD: Standard Deviation

It means that there was statistically significaifitedence incandida albicans

colonies (p<0.0001) on pre and post usage of Marindrifolia. There was no

statistically significant difference seen among taadida tropicalis and candida

glabrata.
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Table 6: Comparison of humber of colonies on pre usage and post usage of

Morinda citrifolia on denture and palatal surface using Wilcoxon matched pairs

test
_ _ Mean | SD % of Z-

Sample Organisms Times Diff. Diff. change | value P-value
Candida | Preusagetol , o) | 171 | 5116 3.54660.0004*
albicans post usage

Denture | Candida | Preusagetol ., | 21| s5545/| 2.20140.0277*

(Group B) tropicalis post usage
Candida | Preusagetol o, | 60| 2173 01348 0.8927
glabrata post usage
Car.1d|da Pre usage to 0.29 0.57 83.03 | 2.66560.0077*
albicans post usage
Swab Candida | Preusagetol o5 | 35| 7630 | 0.4472 0.6547
(Group B) tropicalis post usage
Candida | Preusageto) 50 | 95| g243| 2.20140.0277*
glabrata post usage

*p<0.05; SD: Standard Deviation

The table shows that there was a statisticallyifsogmt difference seen among

the candida albicans (p<0.0004) and tropicalis (p<0.0277) in pre andtpgsage of

Morinda citrifolia on denture surface. Whereas igni§icant change seen among

candida glabrata on denture surface. When palatal surface was ewamthere was

statistically significant change seen amaagdida albicans (p<0.0077) andandida

glabrata (p<0.0277), no significant change seen amzanglida tropicalis.
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Table7: Pair wise comparison on pre usage and post usage of Clotrimazole and

Morinda citrifolia on denture surface among different candida organisms by

Mann-Whitney U test

Group A (Denture) Group B (Denture
Organism U-
Times value p-value | p-value
Mean | SD Mean Mean| SD Mean
rank rank
Pre
usage 280 | 1.95 32.20 2.3 191 28.80 399/00 0.7466 (@4b5
Candida
albicans
Post 0.06 | 0.34| 20.03 1.183 0.82 40.97 136/00 -4.6349 01LHO
usage
Pre L
usage 0.12 | 0.45 28,53 050 1.31 32.47 39100 -0.8649 738
Candida
tropicalis
Post 0.14 | 0.46| 29.98 0.22 0.68 31.02 43450 -0.2218 4&m8P2
usage
Pre J i
usage 0.40 | 1.03] 31.82 0.32 1.00 29.18 41050 0.5766 @564
Candida
glabrata
Post 0.01 | 0.05 28.42 0.2 0.6 32.58 387,50 -0.9166 9B3b
usage

*p<0.05; SD: Standard Deviation

The table shows that there was statistically sigaift change seen among the

post usage of Clotrimazole and Morinda citrifolia denture surface amo@andida

albicans colonies (p<0.0001*), whereas no statisticallyngigant difference seen

among thecandida tropicalis andcandida glabrata colonies.
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Table8: Comparison of pre usage and post usage of Clotrimazole and Morinda

citrifolia on the dentur e surface by Wilcoxon matched pair s test.

Groups Organisms Times Mean SD % of Z- P-value
P g Diff. Diff. | change| value
Candida Preusageto) ., | 191 | 97.80 4.28570.0001*
albicans post usage
Group A | Candida Preusageto) o> | 067 | -1974 0.1348 0.8927
(denture)| tropicalis post usage
Candida Preusageto) a9 | 102 | 97.49 2.36640.0180%
glabrata post usage
Candida Preusagetol 51 | 171 | 51.16] 3.54660.0004*
albicans post usage
GroupB|  Candida Preusageto) .. | 71| 5545 2.20140.0277%
(denture)| tropicalis post usage
Candida Preusage o 47 | 60| 2173 0.1348 0.8927
glabrata post usage

*p<0.05; SD: Standard Deviation

It shows that there was statistically significanffesdlence seen among the

candida albicans (p<0.0001*) and glabrata (p<0.0180) colonies ontuie surface

among Clotrimazole groupwhen compared Morinda citrifolia there was statety

significant difference seen on denture surface anmamdida albicans (p<0.0004)

andcandida tropicalis (p<0.0277) group whereas no significant changeuimber of

colonies among glabrata
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Table9: Pair wise comparison of Pre usage and post usage of Clotrimazole and

Morinda citrifolia on palatal surface among different candida organisms by

Mann-Whitney U test

Organism| Times Group A (Palatal Group B (Palatal U- p-value p-
Swab) Swab) value value
Mean| SD | Mean Mean| SD | Mean
rank rank
Candida Pre 055 | 0.77| 32.77 033 0.64 28.2 382/00 0.9979 @318
albicans | usage
Post | 0.05 | 0.26|/ 30.03 0.06 0.23 30.9 436/00 -0.1996 1834
usage
Candida Pre 0.06 | 0.31| 30.48 0.07 0.37 30.5 449/50 0.0000 D.000
tropicalis | usage
Post | 0.12 | 0.45| 31.03 0.02 0.09 29.9 434100 0.2292 (@.318
usage
Candida Pre 0.44 | 1.04| 3152 0.38 1.09 294 419|50 0.4435 @.657
glabrata | usage
Post | 0.03 | 0.16| 29.52 0.07 0.22 31.4 420/50 0.4287 0.668
usage

P<0.05; SD: Standard Deviation

The table shows that there was no significant chasggn on pre and post

usage of Clotrimazole and Morinda citrifolia on tpelatal surface among all the

three candida studied.
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Table 10: Comparison of pre usage and post usage of Morinda citrifolia and

Clotrimazole on the palatal surfacein two groups (A& B) by Wilcoxon matched

pairstest.
P-value
. . Mean SD % of

Groups Organisms Times Diff. Diff. | change Z-value
Candida | Preusage v g5 | 75| 9117 30400 0.0024*
albicans post usage

GroupA | Candida | Preusageto  ,qq | 55| 10466 05345 0.593D

(Palatal tropicalis Post usage

Swab)
Candida Pre usage to 0.41 1.03 03.21 2520% 0.0117*
glabrata Post usage
Candida | Pre usageto 4 59 | 57| 8303| 26654 0.0077*
albicans Post usage

Group B i

(Palatal | CAdida [ Preusagetd a5 | g 05| 9581| 04472 0.6547
tropicalis Post usage

Swab)
Candida | Preusagetv ., | go4| 105 | 22014 00277
glabrata Post usage

P<0.05; SD: Standard Deviation

The table shows that there is statistically sigaifit change seen among the

candida albicans andcandida glabrata colonies on palatal surface after pre and post

usage of Clotrimazole and Morinda citrifolia (p<0077 and p<0.0277). There is no

statistically significant difference seen among thadida tropicalis colonies in pre

and post usage of both the groups.
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Graph 1: Pair wise comparison of number of candida colonies on pre usage and

post usage of Clotrimazole on denture and palatal surface using Mann Whitney
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Graph 2: Comparison of number of colonies on pre usage and post usage of

Clotrimazole on denture and palatal surface using Wilcoxon matched pairstest

ol
3.00 o
2.501
T 2.00
e
8 1.50 A
2
= 1.007 -
To]
S ? g
0.50 ™ < ™ o
S S pu R s g ’—l S S
0.00 S S | | ] | = =
Denture |[Swab (Grou Denture |[Swab (Grou Denture |Swab (Group
(Group A) A) (Group A) A) (Group A) A)
Candida albicans Candida tropicalis Candida glabrata
‘ @ PreUsag (] Post Usag ‘

Page 57



Results

Graph 3: Pair wise comparison of number of candida colonies on pre usage and

post usage of Morinda citrifolia on denture and palatal surface suing Mann

Whitney U test
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Graph 4: Comparison of number of colonies on pre usage and post usage of

Morinda citrifolia on denture and palatal surface using Wilcoxon matched pairs
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Graph 5: Pair wise comparison on pre usage and post usage of Clotrimazole and
Morinda citrifolia on denture surface among different candida organisms by

Mann-Whitney U test
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Graph 6: Comparison of pre usage and post usage of Morinda citrifolia and

Clotrimazole on the dentur e surface by Wilcoxon matched pair s test
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Graph7: Pair wise comparison of pre usage and post usage of Clotrimazole and

Morinda citrifolia on palatal surface among different candida organisms by

Mann-Whitney U test
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Graph 8. Comparison of pre usage and post usage of Morinda citrifolia and

Clotrimazole on the palatal surfacein two groups (A& B) by Wilcoxon matched

pairstest.
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DISCUSSION

The global rise in life expectancy of human popatatis increased due to
advancement in medical technology. Dental statusisidered to be an important
contributing factor to health and adequate nutriiio elderly. It has been recognized
that poor oral hygiene and dental avulsion in tlderdy can affect nutrition intake,
psychosocial impact, including psychological distmm This in turn can affect

general health, oral health and can lead to oradidéasis.*°

Candida species are the normal commensal of orafobial habitaf’
Candida species are opportunistic fungi that causeosal and deep-tissue lesions in
humans. The presence of fungus on mucosal surfatiesught to be a key risk factor
for candida infectio®® Candida-associated denture stomatitis has a complex
pathogenesis. It's most common among denture veeaneith predominant
localization on the palatal mucosa and denture¢issifacé’ The predisposing local
factors for this favourable localization are adheee of candida species to acrylic
surface, xerostomia under the surfaces of the defittings, ill-fitting dentures, and
poor oral healtiMicrobial plaque formation on the intaglio surfasedentures and
poor oral hygiene, according to M Rathee et alansimportant co factor in the

aetiology of candidiasis.

Different techniques and media have been usederspleciation of candida.
According to study conducted by Sangeeta Khadkd iet terms of laboratory-based
identification, conventionallyCandida species can be identified by their growth
characteristics in SDA culture media and expresssing germ tube, but of these test

lack the species level identificati6h According to a study conducted by Sanjeev
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Kumar et al proposed thavhen we compared technically challenging, time
consuming, and expensive conventional procedurpsci&ion of Candida species
using CHROMagar on the basis of colour distinctais several advantages of rapid
identification, technical simplicity, cost effeciness, and reliability. Chromogenic

medium was helpful in identifying multispecies cafedinfections*

CHROMagar for the identification of medically impant yeast in routine
clinical microbiology laboratory and it was obsedvihat CHROMagar is a simple,
guick, and economical approach for identifying sephcies with high sensitivity and
specificity®® According to study conducted by Vijaya d et al msgd that
CHROMagar contains certain chromogenic substancehwivhen reacted with
enzymes of microorganism gives various colour déifdiation. Based on these
advantages, it was decided to evaluate the cawdidaization on the denture surface

and palatal mucosa by using CHROMatfar.

Fungal infections have been successfully treateslybtemic antifungal agents
since a very long time. Clotrimazole is a broadespen antimycotic that is
commonly used to treafandida albicans and other fungal infections. It is used in
topical treatment of oropharengeal candidiasiss ttlassified as a fungi static rather
than a fungicidalClotrimazole is an over-the-counter drug that Iatreely safe and
free of major adverse effects. Clotrimazole inhib# microsomal cytochrome p 450,
which is the crucial step in fungi synthesis. Tapiapplication of Clotrimazole is of

choice to treat localized candidiadts.

Few antifungal drugs have an undesirable side tsffidee nausea, vomiting
and diarrhoea and cause profound effect on gemerath. It has been found that

candida is resistant to some of the commonly usétlagals like Nystatin,
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Amphotericin B, Fluconazole, Itraconazole, and Yoniazole. The limited
spectrum and toxicity of available antifungals #imel gradual emergence of resistance

to these drugs are a concern; thus, alternativephes are required on urgent bdsis.

The use of herbal antifungal agent has an emergiegd in treating
fungicides. Due to its low side effects their uses lbeen beneficial to many. The
search of this fungicide and antimicrobial from thetural source has intensifies in
response to limit the currently available antifundeug system. Morinda citrifolia
commonly called as “NONI” is a popular medicinetle field of Ayurveda. The use
of Morinda citrifolia is reported to have broad ganof therapeutic effects, including
antimicrobial, anti-inflammatory, anticancer, arediz and immune enhancement.
This traditional medicine is also has been usettdat arthritis, diabetes, cancers,
gastric ulcers, and drug addiction. Morinda citidomay be used to treat candida
infection, as mouthwash or topical medicament andradisinfectant for denture.The
results of the study performed by Aree jainkittingcet al demonstrate the extract of
M citrifolia has antifungal effect on various cadadispecies and this inhibitory effect

varies in contact tim&

According to study conducted by Bharathi Prakasal dentures are basically
made of polymers which have micro pores that caaselida species to adhere and
colonize. These microbes form oral environment epidnize on denture surface to
form a biofilm which depend upon oral hygiene pi@et of host. If the immune
system of the host is weaker then candida spediedominate and cause oral
infections like denture stomatitis. Candida sped@sns their biofilm on denture
surface and are therefore isolated from denturquelahan dental plaque. Denture

insertion thus accelerates the biofilm formatiord arolonizatiort® According to
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study conducted by Vanden Abbeele et al and BhiaRrakash et al the most
predominant species isolated among the candidéghareandida albicans followed

by candida tropicalis, candida dubliensis. Dentures create a microenvironment that
promotes candida growth, which thrives in a low-gsy, low-pH, and anaerobic
environment. There are over 350 candidal specigh, about ten of them capable of

colonizing the oral cavity.

The present in vivo study was undertaken to evaluaid compare the
effectiveness of Morinda citrifolia and Clotrimaeabn the prevalence of oral candida

in the elderly denture wearers.

A total of sixty completely edentulous subjectsavieg dentures since at least
last one year were included in this study. Theyem@en divided into two different
groups that i.e group A used Clotrimazole and grBupsed Morinda citrifolia on

denture as well as palatal surface.

The swabs were collected from the denture surfadepalatal mucosa of both
the group before and after usage of the respeetgents and were subjected to
CHROMagar. CHROMagar helped in colour identificatiof different candida

species and scoring the number of candida colonies.

The results of the present study revealed thaethvrs mean reduction in the
number of colonies on the denture surface afterilddar citrifolia and Clotrimazole
usage. Clotrimazole showed highest reduction imrgplcounts ofcandida albicans
and glabrata species than Morinda citrifolia aftex usage. Statistically significant
difference was seen among the colony forming unitSlotrimazole usage on denture

surface than Morinda citrifolia. No statisticalligsificant difference seen on colony
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forming unit on palatal surface in Clotrimazole avidrinda citrifolia. In this study
there was statistically significant reducti@andida albicans species in both the
groups. But the marked reduction in colony countem@more in Clotrimazole than

Morinda citrifolia.

Our results indicate that the denture surface sHomwere reduction in the
number of candida colonies after Clotrimazole andrivda citrifolia usage as
compared to palatal mucosa which may be becaus€lttemazole and Morinda

citrifolia have direct application was done on tlemture surface.

The present study showed thedndida albicans was the most prevalent
species in the oral cavity of elderly complete demtwearers. It also suggested that
the decrease in the number of colonies after Martittifolia and Clotrimazole usage
was observed more withandida abicans as compared to other candida species.
Several multispecies were isolated ltandida tropicalis, candida glabrata, candida
krusei, candida parapsilosis, etc. This was in agreement with the previously
conducted study by Lockhart et al and Vinaya Bltatl ehich also proveaandida
albicans as the most commonly isolated candida speciekdretderly individuatd
Candida albicans have property to degrade the proteins in yeasttgpthal form,
whereas c glabrata does not show this capacity iows thatandida albicans can

attack more of deeper tissue making it more widesgpamong the oral infectidn.

Clotrimazole is the gold standard antifungal agd®it Morinda citrifolia can
be used as a therapeutic alternative to the stdrdfaigs. The application of these
agent on the palatal mucosa might sometimes aetitreg immune response which

might be responsible for antifungal and microbfééet.**
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The study demonstrated that the Morinda citrifalantains certain water-
soluble products that interferes with the conversiof candida albicans
morphologically and thus have potential benefigaues against candidiasis. This is

in accordance with previous study by Banerjee andlBarani k et df**

Based on the above finding this study showed tietdsted Morinda citrifolia

product may represent an alternative method toaedCandida colonization, thus

preventing candida infections.
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LIMITATIONS

Three different candida species that is candida albicans, candida tropicalis and
candida glabrata are considered, including other candida species might have
differed the results.

Patients who are healthy without any systemic disease have been considered.
Involving patients on drug therapy and having systemic medical condition might
add new information to this study.

Topical application of Morinda Citrifolia in the form of juice was done in this
study. Using any other form of Morinda citrifolia may or of some other brand and
different way of application may attribute variable results.

To generalise the effect of Morinda citrifolia, a larger sample size with diverse
population might attribute better understanding about the usage of these natural

therapeutic agents.
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CLINICAL IMPLICATION

In this study, the results showed that Morinda citrifoliaand Clotrimazole had a
definite influence on the reduction of candida colonies on the denture surface and
palatal mucosa among the denture wearers. Commercially available antifungal agent
such as Clotrimazole showed a significant decrease in colony count when compared
to the herbal antifungal agent. A greater decrease was seen among the candida
albicans colony when compared to tropicalis and glabrata in both the groups.
Therefore, Morinda citrifolia juice can be considered as a beneficial promising and
alternative treatment for candida infection in the elderly denture wearer patient

compared to the commercially available antifungal agents.
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SCOPE OF THE STUDY

» The present study evaluated the effect of Clotrimazole and Morinda citrifolia
on the prevalence of candida speciesin denture wearers.

* The number of candida colonies present on the denture surface and palatal
mucosa was identified using CHROMagar, before and after Clotrimazole and
Morinda citrifolia usage.

» This research project, although was carried out over a period of three years,
has been limited in its scope due to restricting factors such as long -time
clinica trials and follow up studies.

» Further research is suggested to assess the effect of Morinda citrifolia and
Clotrimazole on the prevalence of candida species in denture wearers among
the subjects with wider age groups.

» Further studies are suggested to include not only healthy patients but also the
patients who are medically compromised and patients with history of systemic

medical conditions.
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CONCLUSION

Within the limitations of this in vivo study the following conclusions were
drawn. Clotrimazole was more efficient in reduction of colony count among the

denture wearers when compared to Morinda citrifolia.

Morinda citrifolia (Noni) was effective in reducing the colonization of candida
in elderly denture wearers. Our study shows that use of Morinda citrifolia (Noni) may
represent an alternative to commercialy available drugs in the management of

candidainfection in elderly denture wearers.
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SUMMARY

The present in vivo study was carried out to evaluate the effect of Morinda
citrifolia and Clotrimazole on the prevalence of different candida organisms in
denture wearers on the denture surface and palatal mucosa.

A total of 60 completely edentulous old denture wearers were included in the
study. These elderly denture wearer patients were divided into two age groups
namely; Group A Clotrimazole and Group B Morinda citrifolia. The two surfaces
from which the swabs were collected were the tissue fitting denture surface and the
palatal mucosa.

Further the number of candida colonies were identified and counted using
CHROMagar. This sample collection and microbiological assessment was done in the
same way after usage of Morindacitrifoliaand Clotrimazole.

The resultant data was tabulated and then subjected to statistical analysis to
draw conclusion from experimental data. Mann-Whitney U test was done to
collectively compare the test group pair-wise. Comparison in between the pre usage
and post usage of Morinda citrifolia and Clotrimazole was done using Wilcoxon
matched pairs test

The results showed that the Clotrimazole showed more reduction in candida
species. Among the candida species candida albicans showed a greater reduction in
colony count than candida glabrata and tropicalis. The study also shows a reduction
in the colony count of multispecies candida by using Morinda citrifolia product but
more so seen with candida albicans. Thus, this natural herbal product may be
effective in reducing the colonization of the oral cavity with candida in elderly

denture wearers.
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Annexures

ANNEXURE I

PATIENT INSTRUCTION PERFORMA

Department of Prosthodontics and Crown & Bridge.
KLE V.K Institute of Dental Sciences, Belagavi.
“TO EVALUATE THE ANTI CANDIDA EFFECT OF
CLOTRIMAZOLE AND MORINDA CITRIFOLIA (NONI) ON THE
PREVELANCE OF ORAL CANDIDA IN DENTURE WEARERS” AN | N

VIVO STUDY.

My name is Dr. Divya Joshi. | am Post Graduate estidin the Dept. of
Prosthodontics & Crown & Bridge KLE V.K. Institut# Dental Sciences, KAHER,
Belagavi. | am doing this study to evaluate the-eamdida effect of Clotrimazole and

Morinda citrifolia (Noni) among the complete demtwrearers.

Patient is instructed to apply Clotrimazole and Mda citrifolia (Noni) apply twice
daily for 14 days. Patient asked to report on tB8 day. Patient is asked to apply
Noni with sterile swabs on intaglio surface of deatand palatal mucosa. Patient is
asked to wear denture in closed contact with theasa until consumption of next

meal.

The patients are informed that the herbal prodbetge no side effects, and side

effects related to Clotrimazole is explained tophé&ent.

The patient is asked not to consume any caffeilage products like tea and coffee

for at least 1 hour after the application of Noni.
In case of any discomfort the patient is askedtdact the doctor.

Signature of the Participant Date

Signature of Investigator Date
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CONSENT FORM

“TO EVALUATE THE ANTI CANDIDA EFFECT OF
CLOTRIMAZOLE AND MORINDA CITRIFOLIA (NONI) ON THE
PREVELANCE OF ORAL CANDIDA IN DENTURE WEARERS”AN I N

VIVO STUDY.

1 aged ave hbeen

informed about my involvement in the study.

| agree to give my personal details like name, &g®, address, previous
dental history and the required details for thelgtio the best of my knowledge.

I will cooperate with the dentist for my intra orahd /or extra oral
examination.

| will follow the instruction given by the doctoudng the study

| permit the operator to utilize the informationvgn by me and results
obtained from this study for presentation and pmabion.

I will not claim any returns for my cooperation the study, even if it is
being sponsored by an agency. | am participatinly my own will and wish.

In my full consciousness and presence of mindyr aftelerstanding all the
procedure in my vernacular language, | am willingd agive my consent to

participate in this study.
Patient’s name:
Patient’s signature:
Address:
Dentist's Name:

Dentist’s signature:
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