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Abstract

Objectives: Lactobacillus and Bifidobacterium are increasingly incorporated in yogurt
starters to enhance yogurts’ probiotic properties. Since many Lactobacillus-Bifidobacte-
rium probiotic strains are recognized for their antifungal activities against oral Candida
species. The aim of this study was to investigate the effects of daily administering of yogurt
containing Lactobacillus acidophilus, Lactobacillus paracasei, and Bifidobacterium lactis

on the levels of oral Candida and other factors relating to oral candidiasis.

Methods: The experiment was conducted using a double-blind randomized placebo-con-
trolled study in which 60 older adults were allocated into two groups. After baseline
examination and randomization, the control group was given the plain yogurt, while the
experimental group was given the probiotic yogurt, twice daily. Saliva samples were

collected at baseline and after the administration period of two weeks.

Results: The experimental group demonstrated a significant reduction in oral Candida
counts (p<0.05), accompanied by significant increases in unstimulated salivary flow rate
and salivary pH (p<0.05).

Conclusions: The short-term consumption of yogurt containing Lactobacillus acidoph-
ilus, Lactobacillus paracasei, and Bifidobacterium lactis may provide an alternative

method for the prevention of oral candidiasis and xerostomia.
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Introduction

Oral health problems constitute a significant con-
cern among older adults due to age-related physiological
changes and the presence of comorbid conditions that
increase susceptibility to oral diseases.!!>) Furthermore,
older adults often experience limited access to dental
care as a result of financial constraints, reduced mobility,
and insufficient oral health awareness, highlighting the
importance of preventive strategies and regular dental
assessments.®)

Xerostomia, or dry mouth, is a common oral con-
dition in older adults and is frequently associated with
medication use. Reduced salivary flow compromises the
oral defense system and increases the risk of oral can-
didiasis.®®) In recent years, the prevalence of oral can-
didiasis has increased substantially, particularly among
older adults and immuno-compromised individuals.(”
Oral candidiasis is primarily caused by infection with
Candida species, most commonly Candida albicans
(C. albicans), and is characterized by local discomfort,
pain, dysgeusia, and dysphagia, which may ultimately
lead to nutritional deficiencies.®® Moreover, older adults
and immunocompromised populations exhibit a higher
incidence of invasive candidiasis, which is associated with
increased morbidity and mortality.®

Antifungal agents such as fluconazole, miconazole,
and nystatin remain the mainstay of treatment for oral
candidiasis. Although these therapies are generally
effective, their use is limited by potential adverse effects
and the growing concern of antifungal resistance.)
Consequently, increasing attention has been directed
toward the development of alternative preventive and
therapeutic approaches. Natural interventions, including
bioactive compounds and probiotics, have demonstrat-
ed potential in reducing Candida infections through the
inhibition of virulence factors and modulation of the oral
microbiota.!%!? Probiotics may be administered orally,
commonly through dietary sources, to enhance their ther-
apeutic effects in the oral cavity.

Lactobacillus and Bifidobacterium species, particu-
larly Lactobacillus acidophilus (L. acidophilus), Lacto-
bacillus paracasei (L. paracasei), and Bifidobacterium
animalis subsp. lactis (B. lactis), have been widely incor-
porated into dairy products, especially yogurt, to enhance
probiotic properties. Both L. acidophilus and L. paracasei
have demonstrated inhibitory effects against oral Candida
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species, underscoring their potential role in maintain-
ing oral health.(!3-19) Although evidence regarding the
direct effects of B. lactis on oral Candida remains limited,
its antimicrobial activity against periodontopathogens
has been reported.'®) The effect of administering these
probiotic strains with food on the levels of oral Candida
species and other factors related to oral health is not yet
well understood.

Therefore, the present study aimed to investigate
the effects of short-term, regular consumption of yogurt
containing Lactobacillus—Bifidobacterium probiotics,
specifically L. acidophilus, L. paracasei, and B. lactis on
oral Candida levels and oral parameters associated with

candidiasis, including salivary flow rate and salivary pH.

Materials and Methods

Ethical approval

The study protocol was reviewed and approved by
the Human Experimentation Committee of the Faculty of
Dentistry, Chiang Mai University (Protocol No. 27/2021;
approved June 7, 2021). All participants received compre-
hensive information regarding the study objectives and
procedures and provided written informed consent prior

to participation.

Study design and participants

This study employed a randomized, double-blind,
placebo-controlled design with two parallel groups over a
two-week intervention period. Participants were randomly
assigned to either the control or experimental group by
research assistants using block randomization. Throughout
the intervention, participants consumed 120 g of
yogurt twice daily.

A total of 60 individuals aged >60 years residing in
the Doi Saket District, Chiang Mai Province, Thailand,
were recruited. After providing informed consent, par-
ticipants completed a questionnaire addressing demo-
graphic characteristics and medical history, followed by
an oral examination and saliva collection. All participants
received standardized oral hygiene instructions and were
instructed to refrain from using probiotic products, anti-
fungal or antibacterial agents, and antiseptic mouth rinses
during the study period (Figure 1).

Inclusion criteria were the presence of oral Candida
colonization without clinical signs of oral candidiasis or

other oral mucosal lesions. Exclusion criteria included
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uncontrolled systemic diseases (American Society of
Anesthesiologists classification III-VI), history of organ
transplantation, lactose or dairy intolerance, cancer,
history of radiotherapy, smoking, use of topical or system-
ic antifungal or antibacterial agents or antiseptic mouth
rinses within 30 days prior to enrollment, reported pro-
biotic consumption, dementia, and inability to comply
with study instructions. Discontinuation criteria were
participants who took any probiotic, smoking, use of
topical or systemic antifungal or antibacterial agents or

antiseptic mouth rinses during the experiment period.

Yogurt preparation and consumption protocol

Both plain yogurt and probiotic yogurt used in this
study were supplied by Sunrise Dairy Co., Ltd. (Lat Bua
Khao Subdistrict, Sikhio District, Nakhon Ratchasima

387

Province, Thailand). The plain yogurt was produced
using a mixed starter culture of Streptococcus thermo-
philus (S. thermophilus) and Lactobacillus bulgaricus
(L. bulgaricus), with a total viable count of 2.44x10°
CFU/g. The probiotic yogurt was prepared using a mixed
starter culture containing S. thermophilus, L. bulgaricus,
L. acidophilus, L. paracasei, and B. lactis, with a total
viable count of 1.51 x 10° CFU/g.

Both yogurt types were specifically manufactured
for the study and packaged identically in 120-g white
containers. The products were comparable in color, flavor,
and texture, ensuring blinding of both participants and
investigators.

Participants were instructed to consume one cup of
yogurt in the morning after breakfast and one cup in the

evening after dinner for two consecutive weeks. They

‘ Assessed for eligibility (n = 84) ‘

Baseline recording general data, oral status, Candida counts,
unstimulated salivary flow rate and saliva pH

Inclusion and Exclusion criteria

Simple random sampling (n = 60)

Blocked randomization into 2 groups

Control group n = 30)

Allocation

Study group = 30)

Control group (n = 29)
Discontinued intervention (n = 1)

Control group n = 24)
Excluded from analysis (n = 5)

Follow-up

Analysis

Study group (n = 29)
Discontinued intervention (n = 1)

Study group (n = 27)
Excluded from analysis in = 2)

2 weeks recording Candlida counts, unstimulated salivary flow rate and saliva pH

‘ Completed the study (n = 51) ‘

Figure 1: Experimental protocol of the study.
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were advised to refrain from drinking water or performing
oral hygiene procedures for at least one hour following

yogurt consumption.

Saliva collection and oral sampling

Oral Candida sampling was conducted at two time
points: at baseline prior to yogurt consumption and at
the end of the two-week intervention. All samples were
collected between 08:00 and 11:00 a.m. Participants were
instructed to abstain from eating and drinking (except
water) for at least one hour prior to sampling.

Following sample collection, participants rinsed their
mouths with 10 mL of water for 60 seconds to remove
food debris, followed by a 60-second rinse with 10 mL of
phosphate-buffered saline (PBS). The rinse samples were
transported under refrigerated conditions to the laboratory
and processed on the same day.

Unstimulated salivary flow rate and salivary pH were
measured at baseline and at the end of week 2. Participants
were instructed to refrain from speaking or chewing during
saliva collection. Unstimulated saliva was collected over
a 5-minute period by expectorating saliva accumulated in
the floor of the mouth into a graduated cylinder. Salivary
pH was measured using a LAQUAtwin pH-22 pocket pH
meter, which was calibrated prior to each use.

Microbiological analysis

Mouth-rinse samples were centrifuged at 1,700 rpm,
320 g for 10 minutes, and the resulting pellets were re-
suspended in 1 mL of PBS. Candida quantification was
performed using the spread plate technique. A 100-pL
aliquot of the suspension was inoculated onto HiCrome
Candida Differential Agar (HiMedia, India), which allows
differentiation of Candida species namely C. albicans,
C. krusei, C. tropicalis and C. glabrata based on color-
ation and colony morphology. Then the samples were in-
cubated aerobically at 37 °C for 48 hours. Colony-forming
units (CFU/mL) were enumerated, and all samples were

analyzed in duplicate.

Statistical analysis

Data distribution was assessed using the Kolmog-
orov—Smirnov test. As Candida colony counts did not
follow a normal distribution, nonparametric statistical
tests were applied. The Mann—Whitney U test was used

to compare Candida colony counts between the control
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and experimental groups at baseline and post-intervention,
while the Wilcoxon signed-rank test was used for with-
in-group comparisons.

Parametric tests were applied to variables with nor-
mal distribution, including unstimulated salivary flow rate
and salivary pH. The independent samples t-test was used
to compare these variables between groups at baseline and
after the intervention, and the paired t-test was used for
within-group comparisons. Data are presented as mean+
standard error (SE). Statistical analyses were performed
using SPSS software (version 26.0; SPSS Inc., Chicago,
IL, USA), and a p-value<0.05 was considered statistically
significant.

Results

Of the 60 participants, 51 completed the experiment
protocol (24 in the control group and 27 in the experi-
mental group), resulting in a dropout rate of 15% because
of incomplete consuming yogurt as per the research re-
quirements. At baseline, no significant differences were
observed between the control (n=24) and experimental
groups (n=27) in demographic or oral health parameters
(all p>0.05). The mean age was comparable between
groups (67.00+0.88 vs. 67.48+0.82 years, p=0.691), and
all participants were female. No significant differences
were found in BMI, number of systemic diseases, number
of teeth, number of decayed teeth, DMFT index, number
of occlusal pairs, or denture use, indicating that the two

groups were well balanced at baseline (Table 1).

Oral Candida colony counts

Mean oral Candida colony counts, expressed as log
CFU/mL, at baseline and after the two-week intervention
period are presented in Table 2 and Figure 2. The mean
log Candida colony counts were comparable between
the control group (1.00+0.12 log CFU/mL) and the study
group (1.104£0.09 log CFU/mL) at baseline (p=0.422).
After two weeks, the study group demonstrated a signifi-
cant reduction in Candida colony counts (0.70+0.10 log
CFU/mL) compared with baseline (p<0.001), whereas
no significant change was observed in the control group
(baseline: 1.00+0.12 vs. two weeks: 0.96+0.15 log CFU/
mL; p=0.796). Although the mean Candida level was
lower in the study group than in the control group at two
weeks, the between-group difference was not statistically
significant (p=0.125).
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Unstimulated saliva flow rates

Baseline unstimulated salivary flow rates were
similar between the control (0.32+0.04 mL/min) and study
groups (0.31+0.03 mL/min) (p=0.881). After two weeks,
the study group showed a significant increase in sali-
vary flow rate (0.45+0.05 mL/min) compared with base-
line (»<0.001). In contrast, the control group showed no
statistically significant change (baseline: 0.32+0.04 vs. two
weeks: 0.36+0.05 mL/min; p=0.337). The between-group
comparison at two weeks did not reach statistical signifi-
cance (p=0.164). (Figure 3).

Saliva pH

Mean salivary pH values at baseline and after the in-
tervention are illustrated in Figure 4. The baseline salivary
pH values did not differ significantly between the control
(6.87£0.10) and study groups (6.74+0.11) (p=0.394).
After two weeks, the study group demonstrated a signifi-
cant increase in salivary pH (7.07+0.09) compared with
baseline (p=0.003). The control group showed a slight
but non-significant increase (baseline: 6.87+0.10 vs. two
weeks: 6.9940.08; p=0.136). No statistically significant
difference was observed between groups at the two-week
follow-up (p=0.544).
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Figure 2: Means and standard error of Candida colony counts,

*significant difference in Candida colony counts (p<0.05).

Discussion

Older adults exhibit increased susceptibility to oral
candidiasis. Antifungal drugs serve as the main treatment;
however, the increasing experience of side effects and the
prevalence of multidrug-resistant Candida species repre-
sent a considerable public health concern. Consequently,
novel techniques are required to decrease the prevalence
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Figure 3: Means and standard error of unstimulated salivary flow
rates, *significant difference in unstimulated salivary flow rates
(p<0.05).
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Figure 4: Means and standard error of saliva pH, *significant dif-
ference in saliva pH (p<0.05).

of Candida infections. Studies indicate that probiotics
may serve as an effective alternative treatment for oral
candidiasis. From our study, a significant reduction in
Candida colony counts was observed in the experimental
group consuming the probiotic yogurt for two weeks,
whereas no significant reduction was noted in the con-
trol group consuming the yogurt without probiotics. No
significant differences were observed in general data and
oral status between the control group and the experimental
group across all variables.

Our study indicates that the intake of this specific
Lactobacillus-Bifidobacterium probiotic yogurt may sig-
nificantly decrease oral Candida levels in older adults.
This probiotic formula contains yogurt starters, S. ther-
mophilus and L. bulgaricus, along with probiotic strains
L. acidophilus, L. paracasei, and B. lactis. The control
yogurt contained solely the yogurt starters S. thermophilus
and L. bulgaricus. Previous studies have documented the

antifungal effects of probiotic species, including those
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Table 1: General statistics and oral health conditions of participants in the control and experimental groups at baseline.

Characteristic Control group (n=24)

Age 67.00+£0.88
Females, n (%) 24 (100)

BMI 24.44+0.62
Number of diseases 1.25+0.24
Number of teeth 23.83+1.45
Number of decayed teeth 1.33+0.4

DMEFT 9.83+1.43

Number of occlusal pairs 4.71+0.48
Denture wearers 0.12+0.07

Study group (n=27) p-value
67.48+0.82 0.691"
27 (100)
23.83+0.75 0.291M
1.11+0.19 Q715"
23.33+1.38 0.67M
0.56=0.13 0.365M
10.18+1.42 0.865M
5.26+0.56 0.212M
0.22+0.08 0.368M

Independent Samples Test, MMann-Whiney U Test; *p-value<0.05 is considered statistically significant.

Table 2: Comparison of the control and study group with respect to Candida colony counts, unstimulated salivary flow rates and saliva

pH at baseline and two weeks.

Variables Control group Study group p-value
Baseline 1.00+0.12 1.10+0.09 0.422M
Candida colony counts M
2 weeks 0.96+0.15 0.70+0.10* 0.125
(Log means of CFU/mL)
p-value 0.796™ 0.000W
Baseline 0.32+0.04 0.31£0.03 0.881"
Unstimulated salivary flow I
. 2 weeks 0.36+0.05 0.45+0.05* 0.164
rates (mL/min) = =
p-value 0.337 0.000
Baseline 6.87+0.10 6.74+0.11 0.394!
Saliva pH 2 weeks 6.99+0.08 7.07+0.09* 0.544!
p-value 0.136" 0.003"

MMann-Whiney U Test, ¥ Wilcoxon Signed Ranks Test, 'Independent Samples Test, "Pair t-Test, *p-value<0.05 is considered statistically

significant.

utilized in the probiotic yogurt formula examined in our
study, on Candida. A study indicated that probiotic tooth-
pastes with L. acidophilus and L. paracasei exhibited a
more significant inhibitory effect on C. albicans than those
without probiotics.(m A separate study demonstrated that
L. paracasei and Lactobacillus rhamnosus exhibited
the most significant effects on C. albicans in vitro.!?
Furthermore, both the cells and cell-free supernatants of
L. acidophilus and Lactobacillus plantarum exhibited
antifungal activity against oral Candida species.'® The
main mechanisms of the action of probiotics, such as
elimination and inhibition of the growth of pathogenic
microorganisms through competition for receptor sites
and the secretion of metabolites with antifungal activity,
as well as the stimulation of specific and non-specific
immune responses by activating T-lymphocytes, and

stimulating the production of cytokines, make it possible

to also effectively use antifungal.(w)

In an in vivo study, the administration of locally
applied probiotics (Bifidobacterium longum, L. bulgaricus,
and S. thermophilus) demonstrated improvements in
specific clinical conditions and a reduction in the preva-
lence of Candida species.?”) A separate study indicated
that daily intake of B. lactis may lower the risk of oral
candidiasis in healthy elderly individuals.?" The find-
ings indicate a potential role of probiotic Bifidobacterium
strains in the inhibition of Candida species. Nonetheless,
the species of Bifidobacterium and the methods of probiotic
administration varied from those employed in our study.
Because the benefits of probiotics are strain speciﬁc(zz),
therefore, each probiotic strain in the yogurt formula
utilized in our study requires further evaluation to assess
its effects on oral Candida in future research.

Our study revealed a notable secondary outcome
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associated with probiotic yogurt consumption: a signif-
icant increase in unstimulated salivary flow rate and
saliva pH compared to baseline measurements. Hatakka
et al.,'*® previously noted an increase in saliva quantity
following 16 weeks of daily consumption of probiotic
cheese by the participants. The mechanisms underly-
ing these effects are not yet fully understood. A separate
in vivo study indicated that short-term daily consump-
tion of probiotics through curd in the diet significantly
increased salivary pH and decreased salivary counts of
Streptococcus mutans.*® One prospective clinical study
in edentulous patients found that 60 days of daily probiotic
supplementation significantly increased both unstimulated
and stimulated saliva volume compared to baseline. This
suggests a possible effect on salivary output in individuals
dry mouth.>® Previous studies suggest probiotics can
raise salivary pH and buffering capacity, which might
support saliva’s protective functions, though results vary
by strain and study design.?®)

The control group exhibited a slight, non-significant
decrease in Candida colony counts after two weeks of
administration of plain yogurt without probiotics com-
pared to the baseline level. The increases in unstimulated
salivary flow rate and saliva pH in this group were also not
statistically significant. The additional probiotic strains in
the yogurt given to the experimental group demonstrat-
ed direct effects on oral Candida, unstimulated salivary
flow, and saliva pH. It is unclear whether all probiotic
strains contributed to these effects or if the observed out-
comes resulted from the synergistic effects of the multi-
strain combination. Studies indicate that the application
of multi-strain probiotics may improve their efficacy in
pathogen inhibition. A combination of microbial species
exhibiting varying inhibitory effects on pathogens may
provide a wider range of action compared to a single
strain.?”) Additional investigation is required prior to

reaching a conclusion on this specific point.

Conclusions

Daily consumption of a commercially available yo-
gurt containing multiple probiotic strains (L. acidophilus,
L. paracasei, and B. lactis) for two weeks resulted in
a significant reduction in oral Candida colony counts,
along with increases in unstimulated salivary flow rate
and salivary pH in older adults. These findings suggest that

probiotic yogurt consumption may represent a promising
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adjunctive strategy for reducing the risk of oral candidiasis
and xerostomia. Nevertheless, further studies involving
larger and more diverse populations, as well as longer
intervention and follow-up periods, are required before
this approach can be recommended for routine clinical

practice.

Conflict of Interest

The authors declare that there are no conflicts of
interest with any of the companies which manufactured
the yogurt employed in this study. The company provided
the product used in this research. The company had no role
in the study design, data collection, analysis, interpreta-

tion, or manuscript preparation.

Acknowledgments
The study was funded by Faculty of Dentistry and
was partially supported by Chiang Mai University.

References

1. Brennan DS, Singh KA. General health and oral health
self-ratings, and impact of oral problems among older adults.
Eur J Oral Sci. 2011;119(6):469-73.

2. Priyamvara A, Dey AK, Bandyopadhyay D, Katikineni V,
Zaghlol R, Basyal B, et al. Periodontal inflammation and
the risk of cardiovascular disease. Curr Atheroscler Rep.
2020;22(7):28.

3. Taylor GW, Loesche WJ, Terpenning MS. Impact of oral
diseases on systemic health in the elderly: diabetes mellitus
and aspiration pneumonia. J Public Health Dent. 2000;
60(4):313-20.

4. Tu RY, Liang P, Tan AJ, Tran DHG, He AM, Je H, ef al.
Factors associated with regular dental attendance by aged
adults: a systematic review. Gerodontology. 2023;40(3):
277-87.

5. Barbe AG. Medication-induced xerostomia and hypo-
salivation in the elderly: culprits, complications, and
management. Drugs Aging. 2018;35(10):877-85.

6. Akpan A, Morgan R. Oral candidiasis. Postgrad Med J.
2002;78(922):455-9.

7. Sakaguchi H. Treatment and prevention of oral candidiasis
in elderly patients. Med Mycol J. 2017;58(2):J43-J49.

8. Bassetti M, Righi E, Montravers P, Cornely OA. What has
changed in the treatment of invasive candidiasis? a look
at the past 10 years and ahead. J Antimicrob Chemother.
2018;73(suppl 1):114-i25.

9. Sardi JCO, Scorzoni L, Bernardi T, Fusco-Almeida AM,
Mendes Giannini MJS. Candida species: current epidemi-
ology, pathogenicity, biofilm formation, natural antifungal
products and new therapeutic options. J Med Microbiol.


https://pubmed.ncbi.nlm.nih.gov/22112033/
https://pubmed.ncbi.nlm.nih.gov/32514778/
https://pubmed.ncbi.nlm.nih.gov/11243053/
https://pubmed.ncbi.nlm.nih.gov/36271656/
https://pubmed.ncbi.nlm.nih.gov/30187289/
https://pubmed.ncbi.nlm.nih.gov/12185216/
https://pubmed.ncbi.nlm.nih.gov/28566666/
https://pubmed.ncbi.nlm.nih.gov/29304208/
https://pubmed.ncbi.nlm.nih.gov/23180477/

392

10.

11.

12.

13.

14.

15.

16.

17.

18.

2013;62(Pt 1): 10-24.

Vila T, Sultan AS, Montelongo-Jauregui D, Jabra-Rizk MA.
Oral candidiasis: a disease of opportunity. J Fungi (Basel).
2020;6(1):15.

HuL, ZhouM, Young A, Zhao W, Yan Z. In vivo effective-
ness and safety of probiotics on prophylaxis and treatment
of oral candidiasis: a systematic review and meta-analysis.
BMC Oral Health. 2019;19(1):140.

Mundula T, Ricci F, Barbetta B, Baccini M, Amedei A.
Effect of probiotics on oral candidiasis: a systematic review
and meta-analysis. Nutrients. 2019;11(10): 2449.

Amizi¢ IP, Cigi¢, L, Gavi¢ L, Radi¢ M, Lukenda DB, Tonki¢
M, et al. Antimicrobial efficacy of probiotic-containing
toothpastes: an in vitro evaluation. Med Glas (Zenica).
2017;14(1):139-44

Ishikawa KH, Mayer MPA, Miyazima TY, Matsubara VH,
Silva EG, Paula CR, et al. Amultispecies probiotic reduces
oral Candida colonization in denture wearers. J Prosthodont.
2015;24(3):194-9.

Ribeiro FC, Junqueira JC, Dos Santos JD, de Barros PP,
Rossoni RD, Shukla S, et al. Development of probiotic
formulations for oral candidiasis prevention: gellan gum as a
carrier to deliver Lactobacillus paracasei 28.4. Antimicrob
Agents Chemother. 2020;21;64(6):¢02323-19.

Invernici MM, Furlaneto FAC, Salvador SL, Ouwehand AC,
Salminen S, Mantziari A, et al. Bifidobacterium animalis
subsp lactis HNO19 presents antimicrobial potential against
periodontopathogens and modulates the immunological
response of oral mucosa in periodontitis patients. PLoS one.
2020;15(9):¢0238425.

Sookkhee S, Chulasiri M, Prachyabrued W. Lactic acid bac-
teria from healthy oral cavity of Thai volunteers: inhibition
of oral pathogens. J Appl Microbiol. 2001;90(2):172-9.
Salari S, Ghasemi Nejad Almani P. Antifungal effects
of Lactobacillus acidophilus and Lactobacillus plan-
tarum against different oral Candida species isolated from

20.

21.

22.

23.

24.

25.

26.

27.

Oral Sci Rep: Volume 47 Number 3 September-December 2026

HIV/AIDS patients: an in vitro study. J Oral Microbiol.
2020;12(1):1769386.

. KazZmierczyk-Winciorek M, Nedzi-Géra M, Stotwinska

SM. The immunomodulating role of probiotics in the
prevention and treatment of oral diseases. Cent Eur J
Immunol. 2021;46(1):99-104.

LiD, LiQ, Liu C, Lin M, Li X, Xiao X, et al. Efficacy and
safety of probiotics in the treatment of Candida-associated
stomatitis. Mycoses. 2014;57(3):141-6.

Miller LE, Lehtoranta L, Lehtinen MJ. The effect of Bifido-
bacterium animalis ssp. lactis HNO19 on cellular immune
function in healthy elderly subjects: systematic review and
meta-analysis. Nutrients. 2017;9(3):191.

Guarner F, Malagelada JR. Gut flora in health and disease.
Lancet. 2003;361(9356):512-9.

Hatakka K, Ahola AJ, Yli-Knuuttila H, Richardson M,
Poussa T, Meurman JH, et al. Probiotics reduce the preva-
lence of oral candida in the elderly--a randomized controlled
trial. J Dent Res. 2007;86(2):125-30.

Srivastava S, Saha S, Kumari M, Mohd S. Effect of probiotic
curd on salivary pH and Streptococcus mutans: a double
blind parallel randomized controlled trial. J Clin Diagn Res.
2016;10(2):ZC13-6.

Sanghvi U, Chhabra T, Sethuraman R. Effect of probiotics
on the amount and pH of saliva in edentulous patients: a
prospective study. J Indian Prosthodont Soc. 2018;18(3):
277-81.

Zulkapli R, Sabirin F, Salleh AN, Zulaidi NZF, Rahim INA,
Aziz MNM. The role of probiotics in modulating cariogenic
bacteria and oral health outcomes: a systematic review and
risk of bias assessment. Saudi Dent J. 2025;37(10-12):88.

Chapman CM, Gibson GR, Rowland I. 7 vitro evaluation
of single- and multi-strain probiotics: Inter-species inhibi-
tion between probiotic strains, and inhibition of pathogens.
Anaerobe. 2012;18(4):405-13.


https://pubmed.ncbi.nlm.nih.gov/31963180/
https://pubmed.ncbi.nlm.nih.gov/31291932/
https://pubmed.ncbi.nlm.nih.gov/31615039/
https://pubmed.ncbi.nlm.nih.gov/28165440/
https://pubmed.ncbi.nlm.nih.gov/25143068/
https://pubmed.ncbi.nlm.nih.gov/32253208/
https://pubmed.ncbi.nlm.nih.gov/32960889/
https://pubmed.ncbi.nlm.nih.gov/11168719/
https://pubmed.ncbi.nlm.nih.gov/32922676/
https://pubmed.ncbi.nlm.nih.gov/33897290/
https://pubmed.ncbi.nlm.nih.gov/23952962/
https://pubmed.ncbi.nlm.nih.gov/28245559/
https://pubmed.ncbi.nlm.nih.gov/12583961/
https://pubmed.ncbi.nlm.nih.gov/17251510/
https://pubmed.ncbi.nlm.nih.gov/27042577/
https://pubmed.ncbi.nlm.nih.gov/30111918/
https://pubmed.ncbi.nlm.nih.gov/41331162/
https://pubmed.ncbi.nlm.nih.gov/22677262/

