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Abstracts

Oral candidiasis, commonly referred to as “thrush,” is an opportunistic fungal infection that commonly
affects the oral mucosa. The various forms of oral and maxillofacial candidiasis are pseudomembranous,
acute, chronic, median rhomboid glossitis, perioral dermatitis, and angular cheilitis. The main causative
agent Candida albicans, is a highly versatile commensal organism that is well adapted to its human host,
continuing rise in the development of pathogenicity and resistance to traditional antifungal agents. Thus
needto develop novel therapeutic strategies that can find the early resistance to particularantifungal. So the
clinician can be better able to prescribe effective antifungal for oral candidiasis.
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Introduction

The species of Candida is present inside the oral
cavity together as an opportunistic and commensals
pathogens. In the current years, incidence noteworthy
in the state of pathogenic of commensal been seen
and reflected by increased escalation of infrequent
and common candidiasis forms.! The morbidity in
oralcandidiasis may as discomfort, chronicpain, limiting
mastication especially in immune-deficient and in elderly
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patients. There exist clinical multiple presentations of
oesophageal and oropharyngeal Candidiasis created
by candidaalbicans both alone/in infection of mixed
type. The treatment is based upon the Candidiasis type-
(pseudomembranous, acute, chronic, angular cheilitis
etc.) and severity of infection. Hence the review presently
comprehends opportunistic pathogen oral Candida.? The
Candidaalbicans exists primarily as a fungus of dimorphic
form. The ability of Candidaalbicans is transforming
into various forms morphologically like hyphae, yeast
& psuedohyphae by the signals from the environmental
perception which is significant for virulence.>* The
psuedohyphae are referred to ellipsoidal, elongated cells
which are adherent to each other, while the true type of
hyphae cells characterized with a morphology of cellular
cylindrical and the walls of septal are perpendicularly
separated.® Infection of fungal type is the thrush or
Candidiasis which is attributable to any species of
Candida genera among which is Candidaalbicans, the
causative common species.®’
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Scientific classification of Candida species:

Kingdom: Fungi, Phylum: Ascomycota, Subphylum:
Saccharomycotina, Class: Saccharomycetes, Order:
Saccharomycetales, Family:  Saccharomycetaceae,
Genus: Candida

Formation of Germ tube -The germ tube arises
from the Candidaalbicans as lateral short filamentous
form growth cells.®? It’s mentioned that tube of germ,
grows as Candida being cultured on medium of solid
example Sabouraud Dextrose Agar (SDA) & depending
on formation of germtube leads to the character for
identification of Candidaalbicans.'>'! According to
Davis 1972 germ tube of C. albicansis opportunistic,
which increases its virulence. And it is the most important
factor in virulence by giving mechanical power to resist
the phagocytic cells of the host.!>!3

Antifungal therapy: According to Nguyen
1996 incidence for fungal severe infections is due to
opportunisticfungi which raised in about previous years
particularly those with mycoses of endemic and the
patients who are immunocompromised with the main
problem of the public related to health in many countries
of the world can give rise to seriousside effects on the
host. The points majorly attacking are the cell wall
which is rigid and the metabolism of their sterol with
peculiarities by this all of the fungi is distinguished from
the cells for potentialhosts.!416

Although fewer studies were done comparing
directly to azoles, related to treatment for endemic
mycoses,the oral azoles have availability which ensures
tolerated better treatments for the Candidaalbicans. This
is useful particularly for diseases of fungal which need
longlive courses therapeutically, like coccidimycosis/
for mycoses of endemic occurring in AIDS.'®!7
Tortora 1995 reported that many drugs that inhibit
or kill fungi are therefore quite toxic for humans.
Besides, most fungi have a detoxification system that
modifies many antibiotics, probably by hydroxylation,
as a result; the added antibiotics are fungistatic only as
long as repeated application maintains high levels of
unmodified antibiotic.'® There are reports for fungal
increased infections along with that resistance to
several antifungal, leading to the demand to develop
and discover effective new drugs for antifungal.!>-?!
The chitin enzyme synthase target of active fungal
antibiotics- polyoxin D along with Nikkomycin.??
Therapy of antifungal was categorized into tropical and
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systemic agents.”> According to Uzun 2014 the patients
with immunocompromised diseases or patient’s having
underlying severe diseases, the prognosis is poor of
these patients and this generally comes under fungal
systemic infection.?*. But a rapid and reliable method for
determination antifungal susceptibility that would hence
needful in patients management along with the fungal

invasive diseases.?

The primary antifungal agents for oral
candidiasis:

Azoles: Azole medications are a family of

antifungal drugs which are use full and important drugs
of antifungal ending with”-azole” as suffix. The azole
exists in class for members of five heterocyclic nitrogen
ring compounds comprising of one atleast another atom
of noncarbon for sulfur, nitrogen, or oxygen.”® The
important two diazoles comprising of fluconazole and
itraconazole.?”-?

Fluconazole: It an antifungal drug, used to treat
fungi. And it’s drug of antifungal used for treating
fungi along with bistriazole fluorinated that’s unusual
as being soluble in water at pH neutral solubility which
permits administration orally or intravenously.?’
Fungal systemic infections also are effectively often
treated with Fluconazole. The Fluconazole effective
for oral Candidiasis andcandidiasis of the oesophageal
in the patient’s suffering from AIDS, along with
that its also useful among the patients who are
immunocompromised?>-%3! and patients suffering from
AIDS along with blastomycosis and cryptococcosis,?’ it
also has an activity which is good for dermatophytes.3>33

Side effects: Fluconazole in lactating mothers is not
recommended since in the human milk the fluconazole
secreted at about concerntrations same to that of plasma.
The Fluconazole’s has rarely also been related with
lethal or severe hepatotoxicity. Along with this it’s used
cautionly in the patients already suffering with disease
of'the liver, preexisting in human beings. But few people
allergic towards azole, therefore who all allergic for
azole of other kind drugs maybe allergic for flucanazole.
Few drugs of azole have side effects that they disrupts
the production of estrogen during pregnancy.’*

Drug susceptibility and drug Resistance:
Susceptibility of C.albicans and non albican Species of
Candida-Itraconazole, Amphotericin B, Fluconazole,
Echinocandin, Candidaalbicans, Flucytosineand
Candidatropicalis is susceptible to above antifungals
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usually. While Candidaglabrata, Candidakrusei,
Candidadubliniensis shows ranges from
Susceptible; Susceptible dose-dependent; Susceptible-
intermediate to Resistant. The species of Candida causes
infections that is treated by various drugs of antifungal
available, but resistance of drug poses problem seriously
to patient’s individual health and nowadays the health
system management been difficult. Several studies have
shown that several factors responsible for drug resistance
includes the pumping of drugs out from the cells of fungal
type, the targets are modified by the incorporating point
mutations in the genes the modification of main enzymes
by pathways of biosynthetic and the modulation for
factors of transcription plays.*

various

Historical perspective: The fungi occur as
eukaryotic, free living organisms, those exist like
moulds- filamentous fungi, yeasts-round fungi/
combination of the two- dimorphicfungi. According
to Terezhalmy 2011 Candidiasis found orally is the
commonest infection of fungal type, affecting mucosa
of the oral cavity. And the lesions caused from yeast
(Candidaalbicans).Candidaalbicans one components
for oral normal micro-flora along with (30%-50%)
of people. The rate increases by patient’s age. These
Candidaalbicans recovered by 60% patient’s with dental
problems in the mouths above 60 yrs of age. According
to Prasanna 2012 the species of Candida are of different
types—seen inside oralcavity.3% 37 Mostly the oral species
of Candida consists of: Candidaglabrata, Candidakrusei,
Candidapsuedotropicalis, Candidaguillermondii,
Candidatropicalis, Candidaparapsilosis,
Candidaalbicans, Candidastellatoidea.’®

Biology of Candida albicans: Candida albicansis
true and most common opportunistic fungal pathogens. It
is termed as “‘commensal” organism because it can found
in the normal flora of skin, oral cavity, gastrointestinal
tract, vaginal and the urinary environments. According
to Ellis1994 and Ferreira 2010 it is found in the all
environment, on leaves, flowers, water, and soil.3**0
The Candidaalbicans—a yeast fungus,grampositive,
thin walled, morphology which is microscopic showing
spherical — oval about diameter of 5 um. It’s larger to
bacteria, that is reproduced by the process of budding
as Yeast.*'*? Candidaalbicans grows in moderate
temperature’s at a temperature ranging from (20-38)
degrees centigrade and can resist pH to ranges (2.5-7.5).%
According to Ellis, 1994 the agar of dextrose Sabouraud
containing gentamycin or chloramphenicol flavored to
isolate Candida.>® Candida albicans can grow better
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oncormeal, 72hours following with incubation of 25°C
forming branched abundantly pseudo hyphae along with
the blastoconidia and truehyphae are represented. These
blastoconidia formed are clusters of grape like along
the length of hyphae. If incubation period is extended
a terminal chlamydoconidia may be formed.** Candida
albicans have more than one wellknown and important
features that it has ability of fermenting the sugars along
with fermenting other kind of carbohydrates to produce
ethanol.®> The Candidaalbicans are fungus (dimorphic)
which gives rise to two types of forms—Invasive &
noninvasive. The form of yeast is the noninvasive and
form of hyphal by which it can penetrate mucosa; is
invasive. Under different environmental conditions
the Candidaalbicans shows which are
morphologically different forms: the forms that include
are—yeast budding cells (blastoconidia, truehyphae,
blastospores, clamydospores and pseudo hyphae along
with this which are used in identifying Candidaalbicans
among the different types of species for Candida. The
C. albicans produces these germtubes and transition to
hyphal form. However, ability in assuming different

variant

forms that is related towards pathogenicity for
organism. 4647
Life as a successful commensal: The

Candidaalbicans which is largely fungus of asexual
type; but by physiologically and morphologically is
variable highly along with that the fungus’s adaptability
and is of pleomorphic type which is capable of growing
like budding yeast/as pseudo mycelium for conjoined
and elongated cells of yeast or truehyphae which
consists of generated parallelsided with growing-tip
filaments.*® And also exhibits nonsexual variation form
called switching of phenotype that is able to generate
cells which are stable and variant colony with properties
i.e. distinctive.** According to Vautier 2015 C. albicans
that adapted of commensalism & which thrive in various
host of niches (mucosa of the oral cavity, vagina, skin,
gut).’® Hence state of host immune response & along
with this mediated specific organism adaptations is
responsible for the change in host related state of
commensal.’! According to Yamaguchi 2005 Changes to
the availability for nutrients inside gut by intake through
diet, further can impact in abundance for Candida®
& due to diet change/fungal gut microbiota leads to
dysbiosis & pathologies of inflammation origin like
Crohn’sdisease.’>* Hence commensal for Candidiasis
status is also related with micro biome host as whole &
immunestatus for host.
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Life as a successful opportunistic pathogen:
Throughout the infection pathway the colonized
Candidaalbicans different hostniches, comprising of
differences as eg. Changes in pH, carbon dioxide levels,
hypoxia, availability of nutrient in the medium.33-
According to Sokol 2016 that the one important features
of Candidaalbicans like that of a pathogen which is
successful adaptability in various other conditions.> It
has been seen that the microenvironment of the host have
sources of carbon that is heterogeneous therefore the
adaptation of candidaalbicans for using simultaneously
the sources of carbon alternatively for the virulence and
survival.’”-3® The metabolic characteristic and Candida’s
flexibility also leads alterations in cellular secretome
and proteome® and the ability of undergoing yeast
into hyphaltransition, opaque, white with switching®
formation of biofilm also the characteristic of
adhesive property,>>®! and capacity of remodeling.’%->2
The changes within composition of cellwall’s
polysaccharide changes the pathogens susceptibility
to stress from environment & antifungals.>>! apart
from the environment effect’s immunogenically along
with altering presentation and expression of critical
pathogen associated molecular patterns(PAMPs) so
the Candidaalbican’s makes a target to move for the
recognition along with immunesystem of the host.>6-%3
As per Crawford 2015, humanhost retains micronutrients
(Zn, Mn, Fe,Cu) from pathogen by the process called
as nutritionalimmunity.®* Within the pathogen such
micronutrients essential towards various cellular vital
functions.** These adaptive evolutionary traits makes
Candidaalbicans survival possible in different hostniches;
countering the host immunity defence’s and makes the
Candidaalbicans itself to establish as pathogen which
is successful. Mandell 1994 reported that Candida is a
fungus and was first isolated in 1844 from the sputum
of a tuberculosis patient.®> Andseveral studies have
demonstrated that infection with candida is associated
with certain pathogenic variables. Pathogenicity of
candida depends on local and systemic factors of host.

Akpan 2002 reported that the gland of salivary
functions which is impaired is susceptible to candidiasis
in the oral cavity. Whereas proteins of antimicrobial
saliva like sialoperoxidase, lactoferrin, histidine rich in
polypeptides, lysozyme and antibodies for anticandidal
that is specific, interacts to the mucosa of the oral cavity
and inhibit the overgrowth for Candida.’® According
to Epstein 1990 and Guida 1988 by which there is
adherence for Candida with acrylic is enhanced when
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the flow of saliva under fittings of denture surfaces is
reduced, denture fittings improper and with the poor oral
hygiene.®”*® Dreizen 1984 reported that the wearing
dentures increases theinfection with candida is as many
as 65% of elderly people. Since wearing of synthetic
products produces a microenvironment conducive to
the growth of candida with low oxygen, low pH, and
an anaerobic environment.®® According to Brassart
1991 Candida adhesing onto the epithelial surface, is an
important step, this promoted with definite components
of fungal like C3dreceptors, mannose, saccharins, and
mannoprotein.’%7?

Different Drugs such as inhaled steroids have been
showntoincrease therisk of oral candidiasis.”” by possibly
suppressing cellular immunity and phagocytosis and
drugs such as broad spectrum antibiotics alter the local
oral flora creating a suitable environment for candida to
proliferate. According to Garber 1994 the mucosal local
immunity changes towards normal by discontinuating
the steriod’s inhaled.”> Ohman 1988 reported that the
Candida growth within the saliva is enhanced with
glucose being present & adherence with epithelial cells
in the oral cavity.” According to Guida 1988 those who
are having low immunity they mostly prone to Candia
disease.® Thus the various factors be diabetes, smoking,
immunosuppressive state like malignancies (leukaemia,
infection HIV etc) and deficiency of nutrition intake have
been implicated particularly to change of commensal
candida to pathogenic candida that leads to onset of
candidiasis.

Conclusion

In recent period fungal infection is risen up
enormously. Most of the people of many countries
are suffering from Candidiasis. Sometime different
antifungal agents failing to treat the fungal diseases
completely. Due to this ineffectiveness of drugs they
became side effects to the human. This appearance of
resistance to antifungal drugs, which demands to discover
and development of new effective antifungal drugs for
this we have to search gene which could be responsible
to develop drug resistance in Candidiasis, more often for
Candida albicans. Also with molecular tools, we can
know the effective antifungal at the earliest. These novel
strategies will overcome the oral candidiasis problems
in the near future.
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