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ABSTRACT

Introduction: With increasing age, patients experience a reduction
in immunity and an increase in systemic illnesses. These factors
significantly contribute to the occurrence of candidiasis in the oral
cavity. New approaches to treating and preventing a wide range
of oral disorders may become possible through host immunity
modulation. Natural agents are preferred for complete denture
wearers to prevent candidiasis, which is one of the leading causes
of denture stomatitis.

Aim: To assess the efficacy of herbal oral rinses (Triphala) and
probiotics against Candida species in denture-wearing patients.

Materials and Methods: This randomised double-blinded study
clinical study was conducted in the Department of Prosthodontics
at MM College of Dental Sciences and Research, Mullana,
Ambala, Haryana, India, from August 2022 to January 2023.
Ethical clearance was obtained and 60 patients were randomly
divided into two groups (n=30): Group-A (Probiotics group) and
Group-B (Triphala group). Sample collection was performed at
baseline and after an 8-week experimental period. The collected
samples were inoculated in Sabouraud Dextrose Agar with
Chloramphenicol and incubated for 48 hours at 37°C+2°C in
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INTRODUCTION

The route to an individual’s general well-being, health and quality
of life begins with good oral health [1]. A study conducted by the
World Health Organisation (WHO) in 2021, titled the Global Oral
Health Status Report, concluded that about 3.5 billion people
worldwide are suffering from oral health issues [2]. With the increase
in age and edentulism, the health, immunity and quality of life of
individuals have deteriorated [3]. The host’s dietary intake and overall
state of health have a substantial effect on the oral microbiota. The
advent of acrylic resins as denture base resins has revolutionised
prosthetic treatment modalities, significantly increasing the number
of patients seeking rehabilitation [4].

An erythematous inflammation of the mucosal areas covered
by dentures is the hallmark of denture stomatitis, a common
inflammatory reaction in individuals who wear dentures. Candida
albicans is the primary aetiological agent of this complex clinical
entity and treatments for denture stomatitis linked to Candida have
been proposed [5].

Denture stomatitis is a prevalent inflammatory response among
denture wearers. Throughout history, many communities worldwide
have employed herbal hygiene practices. The development of
plant-based medicines and Ayurveda to treat various illnesses and
maintain health through daily experiences is part of India’s cultural

a Biological Oxygen Demand (BOD) incubator. The number of
Candida colonies was scored and counted using a Digital Colony
Counter, reported as Colony-forming Units (CFU) at baseline
and after eight weeks. Data analysis was conducted using the
Wilcoxon matched-pair test for comparisons within groups and
the Mann-Whitney U-test for pair-wise comparisons (p<0.05).

Results: The mean age of patients in Group-A was 61+3 years,
while in Group-B it was 60+2 years. The mean CFU for the
probiotics group was 44.70+72.5 and for the Triphala group, it
was 79.60+58.7 before treatment. After treatment, the mean CFU
for the probiotics group was 24.70+271.4 and for the Triphala
group, it was 50.67+196.4. Although no significant difference
(p-value >0.05) was observed between the two groups, both
rinses proved effective against Candida species in denture-
wearing patients. However, the mean reduction in CFUs was
significantly higher for Triphala (p-value=0.021).

Conclusion: Both probiotics and Triphala showed a significant
reduction in CFU after eight weeks of use. However, Triphala
was more effective in reducing Candida compared to probiotics.
Therefore, it can be considered an efficient agent for denture-
wearing patients against Candida species.

Candida albicans, Denture stomatitis, Edentulism, Oral candidiasis

legacy and is being utilised as complementary or alternative medicine
globally. Chewing neem sticks (Azadirachta indica) is still practiced
in rural India as a substitute for toothbrushes. The triple myrobalans
known as ‘Triphala’ have been widely utilised in Ayurveda due to
their antibacterial and anticariogenic properties [6].

Antifungal medications are limited and treatment may result in
resistance, recurrence, or adverse effects. Consequently, novel
therapeutic approaches are required and natural remedies may
prove to be highly beneficial. When a patient has extensive tooth
decay, conventional methods alone are insufficient; additional
medications with antifungal qualities are needed to eradicate the
candidal reservoir. As antibiotic resistance increases, we must turn
our attention to holistic approaches to combat infections [7].

In addition to herbal remedies, a number of researchers have
proposed that probiotics, or friendly bacteria, may improve native
flora and contribute to dental health. According to the World Health
Organisation (WHQO) (2001), “Probiotic refers to live microorganisms
which, when administered in adequate amounts, confer health
benefits on the host” [8]. Probiotics are naturally present in
fermented dairy products like yogurt and cheese. Organisms
commonly used in probiotics include certain species of Lactobacilli,
Streptococcus and Bifidobacteria. In addition to regulating the
bacterial population to preserve a healthy ecosystem, probiotics
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possess immunomodulatory properties that include modulating
humoral and cellular immune responses and stimulating non specific
immunity [9,10].

With the increasing number of patients suffering from denture
stomatitis and the immunocompromised status of their health,
probiotics and Triphala have emerged as a boon against Candida
growth. However, due to a lack of awareness, probiotics are not
frequently utilised in clinical dental practices. This necessitates
action, as the incorporation of probiotics into dentistry could
simultaneously enhance dental and systemic health in humans,
serving as a potential remedy for health promotion [11]. Thus,
the current investigation was designed to evaluate and compare
the antimicrobial efficacy of probiotics and herbal oral rinse
(Triphala) against Candida, as well as to assess improvements in
oral hygiene status.

MATERIALS AND METHODS

The present randomised double-blinded study clinical study was
conducted in the Department of Prosthodontics at Maharishi
Markandeshwar College of Dental Sciences and Research in
Mullana, Ambala, Haryana, India, between March 2023 and May
2023. The study was approved by the Institutional Research
Committee and the Institutional Ethical Committee (Project No: 1782).

Sample size calculation: Using Open Epi software version 3,
with a 95% confidence interval and 80% research power, the
sample size for the study was calculated. Each group consisted of
28 samples, which were rounded up to 30 samples per group.

Inclusion criteria: Completely edentulous and systemically healthy
subjects aged over 55 years who consented to participate in the
study visits were included.

Exclusion criteria: Subjects who have used antifungal agents
and/or antiseptic mouthwashes in the last six months, as well as
those who report the consumption of probiotics, were excluded.
Additionally, subjects with a medical or pharmacological history that
could jeopardise the conduct of the study, as well as those who
have received antibiotic therapy in the previous three months, were
also excluded.

Study Procedure

The study was conducted on 60 completely edentulous patients
aged over 55 years who attended the prosthodontics outpatient
unit. The trial subjects were randomly divided into two groups (n=30
each, designated as Group-A and B) using simple random sampling
via a random number table method. Each group was randomly
assigned one material (Probiotics, Novobiotic capsule from Alkem
Laboratories and Triphala from Patanjali) through a lottery method.
In this double-blind study, the investigator provided each patient
with the prescribed rinse in a sealed box without disclosing
the precise contents of the rinse. Before beginning the sample
collection process, a comprehensive health history of each patient
was obtained. Written consent was secured from the patients in
their native language.

Group allocation: For Group-A Probiotics, patients were advised to
pour the contents of the probiotic capsule onto the palatal surface
of their dentures and wear the denture for half an hour daily for eight
weeks [12]. In Group-B, Triphala, patients were instructed to rinse
their mouths with a capful of Triphala (20-30 grams) for 30 seconds
once daily in the morning and then wear the denture. Patients were
periodically checked to ensure they were following the procedure
and were recalled after eight weeks. The first sample was collected
at baseline. Sample collection was performed by rubbing sterile
cotton swabs across the palatal mucosa for 10 seconds [Table/
Fig-1]. The sample taken with the cotton swab was placed in sterile,
plugged test tubes. The test tubes were sent to the laboratory in
sterile bags within four hours to maintain the vitality of the cells.
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[Table/Fig-1]: Sample collection from patient’s palate.

The agar used for the study was Sabouraud Dextrose Agar with
Chloramphenicol. Chloramphenicol was added to the agar to
eliminate bacterial growth, which can lead to inaccurate readings.
The agar was stored in a refrigerator at -4°C. Prior to use, the agar
was removed from refrigeration and kept in a BOD incubator for
about 3-4 hours to reach room temperature. The petri dishes were
autoclaved at 121°C for 30 minutes before preparing the agar for
inoculation. The agar was passed over a flame for 5 to 10 seconds
to remove any moisture present, as moisture can alter growth. The
sample was inoculated onto the agar plate by dividing the plate
into four quadrants and then covering the surface using a zigzag
streak inoculation method [Table/Fig-1]. The agar plates were then
incubated in the BOD incubator at a temperature of 37°C+2°C for
48 hours. The number of Candida colonies was counted using a
digital colony counter as Colonies-forming Units (CFU).

Sample collection: The sample collection, conducted after eight
weeks, involves rubbing sterile cotton swabs across the palatal
mucosa for 10 seconds. The samples taken with the cotton swabs
are then placed in sterile, plugged test tubes.

Transfer of sample: The sample taken in the test tube was sent
to the laboratory in sterile bags within four hours to maintain the
vitality of the cells.

Microbiology study of samples: The number of Candida colonies
was scored and counted using a digital colony counter, resulting
in the measurement of CFU. The CFUs were then counted with
the colony counter and the results obtained were compared using
statistical analysis [Table/Fig-2-5].

[Table/Fig-2]: Inoculating the swab into agar.

STATISTICAL ANALYSIS

The Statistical Package for the Social Sciences (SPSS) software,
version 22.0 (Chicago, IL, USA), was used to conduct the statistical
analysis. To compare the groups, statistical analysis was performed on
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[Table/Fig-3]: Antimicrobial efficacy of Group-A against Candida albicans (before
and after).

[Table/Fig-4]: Antimicrobial efficacy of Group-B against Candida albicans (before
and after).

Assessed for eligibility
(n=80)

Excluded (n=15)

+ Not meeting inclusion criteria
(n=8)

+ Declined to participate (n=2)

Randomised (n=65)

" Allocated to Group-B Triphala (n=33)
+ Received allocated intervention (n=33)

l

Al d to Group-A Probiotics (n=32)
+ Received allocated intervention (n=32)

Discontinued intervention

Lost to follow-up (refused medication) (n=1)
; inuedi on (N ' (non-compliance) (n=3)

(n=1) ’

Analysed (n=30) Analysed (n=30)

[Table/Fig-5]: Consolidated Standards of Reporting Trials (CONSORT) flow diagram.

the obtained data. For pair-wise comparisons, the Mann-Whitney U
test was employed, while the Wilcoxon matched-pairs test was used
for group comparisons. The significance level was set at p<0.05.

RESULTS

The mean age of patients in Group-A was 61+3 years, while in
Group-B it was 60+2 years, with a similar gender distribution:
Group-A consisted of 18 (60%) females and 12 (40%) males, while
Group-B had 17 (56.66%) females and 13 (43.33%) males.

The average CFU per mm?2 varied significantly based on the results in
both groups before and after the sample was taken over a duration
of eight weeks (p=0.001) [Table/Fig-6]. The disparity in the standard
deviation values between the two groups may be attributed to
varied patient selection.

For the intergroup comparison, the Mann-Whithey U test was
employed and the results were non significant (p>0.05) [Table/Fig-7].
This signifies that both agents were effective against Candida species.
However, Triphala demonstrated higher efficacy than probiotics, as the

www.jcdr.net

95% Confidence
interval for mean
Std. Lower | Upper

Parameters n Mean | Deviation | bound | bound | p-value
Before 30 | 44.70 72.519 17.62 71.78

Probiotic 0.001*
After 30 | 24.70 58.740 2.77 46.63
Before 30 | 79.60 | 271.458 -21.76 | 180.96

Triphala 0.001*
After 30 | 50.67 196.422 -22.68 | 124.01

[Table/Fig-6]: Intragroup comparison of colony forming units among two groups.

Wilcoxon paired signed rank test, level of significance set at p<0.05; *significant

95% Confidence
interval for mean
Std. Lower | Upper
Parameters n Mean | Deviation | bound | bound | p-value
Probiotic 30 | 44.70 72.519 17.62 71.78
Before 0.499
Triphala 30 | 79.60 | 271.458 | -21.76 | 180.96
Probiotic 30 | 24.70 58.740 2.77 46.63
After 0.491
Triphala 30 | 50.67 | 196.422 | -22.68 | 124.01

[Table/Fig-7]: Intergroup comparison of colony forming units for two groups.

Mann-Whitney u test, level of significance set at p<0.05

mean reduction in CFUs was significantly greater for Triphala (p=0.021)
[Table/Fig-8].

DISCUSSION

The present study compared the efficacy of probiotic herbal
oral rinses (Triphala) against Candida species in patients who
wear dentures. The results obtained showed that both materials
were effective against Candida species. One of the major clinical
manifestations of oral candidiasis is denture stomatitis, which
occurs when a removable prosthesis is inserted into the oral
cavity, causing various changes in the oral environment that may
negatively impact the integrity of oral tissues. In 20-40% of healthy
patients, Candida albicans is present as commensal flora; in 60%
of immunocompromised individuals, it becomes the predominant
flora [6,13]. One common disorder affecting denture wearers is
denture stomatitis, characterised by erythema and inflammation of
the oral mucosal tissues. Although the aetiology is multifactorial, the
components of denture biofilm, such as C. albicans, are fundamental
to the development of candidiasis [14].

Various disinfectants are used on impressions to avoid the transfer
of infections from the clinical to the laboratory step [15]. The
colonisation of Candida begins with yeast proliferation. In the oral
cavity among denture wearers, this proliferation starts in the space
between the palatal mucosa and the maxillary denture.

Since the action of antifungal agents may be limited by their
penetration and chemical reactions within the extracellular polymeric
material that constitutes the biofilm matrix, there is a need for newer
agents derived from natural resources that can inhibit the growth of
microorganisms within the biofilm and enhance effective alternative
therapeutic modalities [16]. Recently, incorporating medicinal plant
extracts into biomaterials has gained popularity as a natural substitute
with potent antifungal properties [17].

The concept of beneficial bacteria in probiotics was revolutionised
by Nobel Prize winner Elie Metchnikoff, who demonstrated that the
administration of probiotics can significantly improve an individual’s
gastrointestinal health, potentially increasing lifespan [18]. The
most common bacteria found in probiotics are Lactobacillus and
Bifidobacterium, which are recognised as “Generally Regarded
As Safe (GRAS).” The mechanisms by which probiotics act
against oral pathogens occur through three primary methods:
creating antagonism with the pathogens by modulating the biofilm
composition, aggregating with oral bacteria to alter the biofim
composition and reduce virulence and interfering with oral epithelial
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Paired differences

[Table/Fig-8]: Comparison of mean reduction in CFU for Group-A and Group-B.

95% Confidence interval of the difference
Parameters Mean Std. Deviation Std. Error mean Lower Upper t df Sig. (2-tailed)
Probiotics Before-after 20.00 13.779 5.679 8.385 31.615 3.52 29
Triphala Before-After 28.93 75.036 20.02 -4.98 76.91 1.79 29 0021

Wilcoxon paired signed rank test, level of significance set at p<0.05

cells to strengthen the barrier function of the epithelium while
modulating both innate and adaptive immune responses [14].

In 2013, the Food and Drug Administration (FDA) classified probiotics
as biotherapeutic drugs and provided a list of populations at risk
from probiotics. These populations include pregnant women,
immunosuppressed patients, individuals with structural heart defects,
inpatients and those with weak bowel walls. However, if risks do
occur, they are typically associated with patients consuming doses
above the permissible limits [19]. Therefore, patients with systemic
conditions were excluded from this study after thorough history taking.

Triphala has been used in the ancient Indian medical system of
Ayurveda for many years. It is prepared by carefully combining
equal proportions of three herbal fruits: Terminalia belerica,
Terminalia chebula and Phyllanthus emblica. Triphala is known
to have multiple beneficial effects on health, especially regarding
digestion. It is a potent antioxidant, antimicrobial, antidiabetic
and immune modulator. Biradar YS et al., conducted a chemical
analysis of Triphala and found that its primary constituents include
flavonoids, chebulic acid and tannic acid [20]. The tannins present
in Triphala may limit the number of bacteria during the early stages
of plague formation, enhancing the physical clearance of germs
from the oral cavity through aggregate formation and making them
less accessible for binding to the tooth surface. Certain proteins are
known to have a strong binding affinity for tannins, which causes
the proteins to precipitate.

Triphala mouthwash is a good substitute for the gold standard
Chlorhexidine (CHX) mouthwash, as it did not demonstrate
any negative effects in any of the trials evaluated. Moreover, the
majority of research indicates that Triphala mouthwash can be
utilised as an alternative because it is economical, accessible and
patient-friendly [21-24].

Both probiotics and Triphala are over-the-counter products that
are easily accessible. These substances have been reported
to be safe, with negligible side-effects, if any [25]. Experimental
evidence supporting the immunomodulatory action of Triphala
was provided by Srikumar R et al., [24]. Their findings clarified that
using Triphala can raise Total Leukocyte Count (TLC) levels, which
lowers glucocorticoid levels and boosts immunity by decreasing the
number of pathogenic Candida [24]. A study by Shetty PJ et al.,
compared the anticandidal properties of water (control), cashew leaf,
aloe vera, Triphala and denture cleaning pills on heat-polymerised

acrylic complete dentures [26]. In line with the current investigation,
it was determined that using Triphala churna and denture cleaning
tablets resulted in a statistically significant decrease in Candida
counts. The gallic acid components of Triphala are responsible for
its anticandidal activity and the aqueous, ethyl acetate and ethanolic
fractions of Terminalia chebula have been demonstrated to have a
repressive effect on Candida species [27].

Antibacterial and antifungal drugs that are injected systemically
have raised hopes for the containment of these ilinesses. However,
recent reports of resistance have dampened dental practitioners’
enthusiasm for using these agents, leading them to continue their
search for the ideal mouth rinse. Consequently, a variety of topical
antimicrobials became the focus of investigation in an effort to
prevent fungal overgrowth in the oral cavity [5]. The present study
aimed to compare the efficacy of probiotics with popular and
commercially available antibacterial medications, such as herbal
oral rinses, against Candida albicans in the oral cavity. The results
of the present study suggested that the reagents were effective
against C. albicans when compared with the baseline after eight
weeks, which is in agreement with an in-vivo study conducted by
Ishikawa KH et al., [12]. In denture-wearing patients, it was shown
that the efficacy of probiotic bacteria increases with the addition of
multispecies bacterial strains to the probiotics. In his study, which
lasted about five weeks, he demonstrated that Candida colonies
were reduced in 83.3% of the participants. The strains that proved to
be most potent against Candida were L. rhamnosus, L. acidophilus
and B. bifidum. In the study conducted by Ramachandran VS et al.,
the antimicrobial effect of Triphala was assessed and they concluded
that the reduction in biofilm formation by Triphala was significant
[28]. Similarly, in the present study, Triphala caused a reduction in
the CFU of Candida.

For the sample collection process, a sterile cotton swab was
moved across the palate for approximately 10 seconds at baseline
and after eight weeks of experimental time. This duration ensured
that specimen collection was conducted thoroughly and not
hastily, which could lead to inaccurate colony counts. According
to Ahluwalia G et al., and Daniluk T et al., this time is adequate
for the cotton swab to absorb the palatal secretions sufficiently for
proper sample collection [29,30]. A comparative evaluation of similar
studies has been provided in [Table/Fig-9] [5,23,31].

[Table/Fig-9]: Comparison with similar studies [5,23,31].

S. Author name Place of
No. and year study No. of subjects Interventions Parameters used Conclusion
Group-A: probiotic mint Probiotic rinse was equally efficient as
Mishra R et al., tablet Group-B: chiorhexidine | C. albicans CFU per was equally !
1 Lucknow n=60 ' } 5 i 0.2% chlorhexidine digluconate rinse
2016 [5] digluconate oral rinse (0.2%). | millilitre . . )
. ) in reducing C. albicans counts
Group-C: herbal oral rinse
Deshmukh MA Group-1- HiOra mouthwash Gingival health, oral Mouthwashes containing herbs and
2 etal., 2017 Maharashtra n=45 Group-2- CHX mouthwash hygiene status and plaque | probiotics can be useful substitutes for
[31] Group-3- Probiotic mouthwash | accumulation CHX that have less adverse effects
Raja BK and PuoMed, PubMed Qentrgl, Includes only randomised Trllphala when Comparled Triphala mouthwash is more effective
. . Campbell systematic review, ) . with placebos for gingival, .
3 Devi K, 2023 Tamil Nadu control trials comparing . than placebo mouthwashes in
Cochrane, Embase, Google ) plaque and modified : R
[23] Triphala to CHX or placebo - reducing gingivitis
Scholar and Scopus plague indices
Group-A (Probiotics group) C. albicans Colony- Probiotics and Triphala showed
4 Present study Mullana n=60 P tes group Forming Unit (CFU) per significant reduction in CFU after their
and Group-B (Triphala group) o . )
milliliter usage for eight weeks of time
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Limitation(s)

The conformity of product usage is solely based on the patient’s
statements. Additionally, the impact of probiotics and Triphala on
the patient’s overall health has not been determined. Furthermore,

the

method of intervention was not standardised in either group;

Triphala was used as an oral rinse, while the probiotic was applied
by pouring it onto the palatal surface of the denture.

CONCLUSION(S)
Within the parameters of the research, it can be stated that both
agents were effective in improving oral health. However, the herbal
oral rinse (Triphala) was more effective than probiotics against
Candida albicans in denture-wearing patients. To determine the
precise therapeutic mechanisms of these mouth rinses, a longer-
term study with a larger sample size must be conducted.

REFERENCES

1
[2]

[31
[41

[s]

[6]

[71
(8]

[91
(o]

1

2]

Glick M, Williams DM. FDI vision 2030: Delivering optimal oral health for all. Int
Dent J. 2021;71(1):03-04.

Benzian H, Guarnizo-Herreno CC, Kearns C, Muriithi MW, Watt RG. The WHO
global strategy for oral health: An opportunity for bold action. The Lancet.
2021;398(10296):192-94.

Budtz-Jorgensen E, Bertram U. Denture stomatitis. |. The etiology in relation to
trauma and infection. Acta Odontol Scand. 1970;28(1):71-92.

Marcos-Arias C, Eraso E, Madariaga L, Quindés G. In vitro activities of natural
products against oral Candida isolates from denture wearers. BMC Complement
Altern Med. 2011;11:119.

Mishra R, Tandon S, Rathore M, Banerjee M. Antimicrobial efficacy of probiotic
and herbal oral rinses against candida albicans in children: A randomised
clinical trial. Int J Clin Pediatr Dent. 2016;9(1):25-30.

Giuliana G, Pizzo G, Milici ME, Giangreco R. In vitro activities of antimicrobial
agents against Candida species. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod. 1999;87(1):44-49.

Plaza-Diaz J, Ruiz-Ojeda FJ, Gil-Campos M, Gil A. Mechanisms of action of
probiotics. Adv Nutr. 2019;10(suppl_1):S49-S66.

Charan Teja GV, Nandana Raju MR, Neelima Reddy UL, Satyanarayana UVV,
Praneeth D, Maheswari K. An in vitro evaluation of the antimicrobial activity of
probiotics against endodontic pathogens. Cureus. 2022;14(6):e26455.

Ng SC, Hart AL, Kamm MA, Stagg AJ, Knight SC. Mechanisms of action of
probiotics: Recent advances. Inflamm Bowel Dis. 2009;15(2):300-10.

Chopra R, Mathur S. Probiotics in dentistry: A boon or sham. Dent Res J (Isfahan).
2013;10(3):302-06. Retraction in: Dent Res J (Isfahan). 2014;11(3):308.
Kondalkar A, Kondalkar SA, Kumar V, Mangal AK, Subhose V. Effect of
proportion composition variation on physicochemical parameters of triphala.
Int J Pharm Sci Res. 2018;9(10):4280-85.

Ishikawa KH, Mayer MP, Miyazima TY, Matsubara VH, Silva EG, Paula CR, et al.
A multispecies probiotic reduces oral candida colonization in denture wearers.
J Prosthodont. 2015;24(3):194-99. Doi: 10.1111/jopr.12198. Epub 2014 Aug 20.
PMID: 25143068.

Efficacy of Probiotics and Herbal Oral Rinses in Denture Wearer Patients

[13]

[14]

[15]

[16]
[7]

(8]

[19]

[20]

[21]

[22]

[23]
[24]
[25]

[26]

[27]

[28]

[29]

[30]

[31]

www.jcdr.net

Kulak Y, Kazazoglu E. In vivo and invitro study of fungal presence and growth
on the three tissue conditioning materials on implant supported complete
denture wearers. J Oral Rehabil. 1998;25:135-38.

Jagetia GC, Baliga MS, Malagi KJ, Sethukumar Kamath M. The evaluation of
the radioprotective effect of Triphala (an ayurvedic rejuvenating drug) in the
mice exposed to gamma-radiation. Phytomedicine. 2002;9(2):99-108.

Ten Cate JM, Klis FM, Pereira-Cenci T, Crielaard W, de Groot PW. Molecular
and cellular mechanisms that lead to Candida biofilm formation. J Dent Res.
2009;88(2):105-15.

Ezepchuk YV, Kolybo DV. Nobel laureate llya |. Metchnikoff (1845-1916). Life
story and scientific heritage. Ukr Biochem J. 2016;88(6):98-109.

Boirivant M, Strober W. The mechanism of action of probiotics. Curr Opin
Gastroenterol. 2007;23(6):679-92.

Matsubara VH, Silva EG, Paula CR, Ishikawa KH, Nakamae AE. Treatment
with probiotics in experimental oral colonization by Candida albicans in murine
model (DBA/2). Oral Dis. 2012;18(3):260-64.

Sotoudegan F, Daniali M, Hassani S, Nikfar S, Abdollahi M. Reappraisal of
probiotics’ safety in human. Food Chem Toxicol. 2019;129:22-29.

Biradar YS, Jagatap S, Khandelwal KR, Singhania SS. Exploring of antimicrobial
activity of Triphala Mashi-an Ayurvedic formulation. Evid Based Complement
Alternat Med. 2008;5(1):107-13.

Sharma AR, Kannan KS, Sharma H, Amith P, Chandran DR, Sharma P. The
effect of Triphala and chlorhexidine mouthwash on dental plaque and gingival
inflammation. Indian J Med Sci. 2018;70:8-11.

Ifan M, Kumar S, Amin V, Cuevas-Suarez C. Evaluation of the efficacy of
triphala mouth rinse as coadjuvant in the treatment of chronic generalized
periodontitis: A randomised clinical trial. Mouth Teeth. 2017;1:01-06.

Raja BK, Devi K. Role of triphala in oral health: A systematic review and
meta-analysis. J Indian Assoc Public Health Dent. 2023;21:108-17.

Srikumar R, Jeya Parthasarathy N, Sheela Devi R. Immunomodulatory activity
of triphala on neutrophil functions. Biol Pharm Bull. 2005;28(8):1398-403.

Pace F, Pace M, Quartarone G. Probiotics in digestive diseases: Focus on
Lactobacillus GG. Minerva Gastroenterologica E Dietologica. 2015;61(4):273-92.
Shetty PJ, Hegde V, Gomes L. Anticandidal efficacy of denture cleansing tablet,
triphala, aloe vera, and Cashew leaf on complete dentures of institutionalized
elderly. J Ayurveda Integr Med. 2014;5:11-14.

Ojah P, Luniyal C, Nair C, Astekar M, Pal A, Chopra M. Anti candidal efficacy of
commercially available triphala, neem, denture cleanser and natural aloevera leaf
on heat polymerized acrylic resin. J Indian Prosthodont Soc. 2021;21(2):167-72.
Ramachandran VS, Rathakrishnan M, Ravindrran MB, Alagarsamy V.
Comparative evaluation of the antimicrobial effect of Mangosteen, Triphala,
Chitosan, and 2% Chlorhexidine on mono- and dual-species biofims of - and
candida albicans: An in vitro study. Eur Endod J. 2022;7(1):58-66.

Ahluwalia G, Embree J, McNicol P, Law B, Hammond GW. Comparison of
nasopharyngeal aspirate and nasopharyngeal swab specimens for respiratory
syncytial virus diagnosis by cell culture, indirect immunofluorescence assay,
and enzyme-linked immunosorbent assay. J Clin Microbiol. 1987;25(5):763-67.
Daniluk T, Tokajuk G, Stokowska W, Fiedoruk K, Sciepuk M, Zaremba ML, et al.
Occurrence rate of oral Candida albicans in denture wearer patients. Adv Med
Sci. 2006;51(Suppl 1):77-80.

Deshmukh MA, Dodamani AS, Karibasappa G, Khairnar MR, Naik RG, Jadhav
HC. Comparative evaluation of the efficacy of probiotic, herbal and chlorhexidine
mouthwash on gingival health: A randomised clinical trial. J Clin Diagn Res.
2017;11(3):ZC13-ZC16.

PARTICULARS OF CONTRIBUTORS:
Postgraduate Student, Department of Prosthodontics, MM College of Dental Sciences and Research, Maharishi Markandeshwar (Deemed to be University), Mullana,

1.

2.

3.

Ambala, Haryana, India.

Professor, Department of Prosthodontics, MM College of Dental Sciences and Research, Maharishi Markandeshwar (Deemed to be University), Mullana, Ambala,

Haryana, India.

Associate Professor, Department of Prosthodontics, MM College of Dental Sciences and Research, Maharishi Markandeshwar (Deemed to be University), Mullana,

Ambala, Haryana, India.

Professor and Head, Department of Conservative Dentistry and Endodontics, MM College of Dental Sciences and Research, Maharishi Markandeshwar (Deemed to

be University), Mullana, Ambala, Haryana, India.

Associate Professor, Department of Conservative Dentistry and Endodontics, MM College of Dental Sciences and Research, Maharishi Markandeshwar (Deemed to

be University), Mullana, Ambala, Haryana, India.

Professor and Head, Department of Periodontics, MM College of Dental Sciences and Research, Maharishi Markandeshwar (Deemed to be University), Mullana, Ambala,

Haryana, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Swati Chhabra,
A9, Near Shiv Mandir, MMU University, Mullana, Ambala-133203, Haryana, India.

E-

mail: endoswatichhabra@gmail.com

AUTHOR DECLARATION:

Financial or Other Competing Interests: None
Was Ethics Committee Approval obtained for this study? Yes
Was informed consent obtained from the subjects involved in the study? Yes

For any images presented appropriate consent has been obtained from the subjects.

PLAGIARISM CHECKING METHODS: 1an*etall

ETYMOLOGY: Author Origin

e Plagiarism X-checker: Feb 13, 2024

e Manual Googling: Apr 25, 2024

EMENDATIONS: 9

e iThenticate Software: Aug 22, 2024 (12%)

Yes

Date of Submission: Feb 13, 2024
Date of Peer Review: Apr 26, 2024
Date of Acceptance: Aug 23, 2024

Date of Publishing: Oct 01, 2024

Journal of Clinical and Diagnostic Research. 2024 Oct, Vol-18(10): ZC18-2C22


http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

