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Background and aim: Oral candidiasis is the most common fungal disease, and it is 
often considered as a local opportunistic infection. Oral candidiasis is usually treated 
with local use of antifungal medications. Since probiotic bacteria have the ability to 
inhibit the growth of pathogens and modulate human immune responses, they could 
provide new possibilities in antifungal therapy. The aim of the present study was to 
examine the effect of probiotic yoghurt on the frequency of salivary candida.
Materials and methods: This randomized double-blind crossover clinical trial in-
volved 34 healthy adults divided to two groups: 17 subjects in case group (probiotic 
yoghurt) and 17 subjects in control group (regular yoghurt). At the beginning of the 
experiment and after 3 weeks of intervention (consumption of regular or probiotic 
yoghurt), saliva samples were collected from both groups and candida colonies were 
counted. After a two-week wash out period, the groups were interchanged (crossover 
study design), and the sampling process was repeated. The data were analyzed using 
Mann-U-Whitney and Chi-square tests. The level of significance was set at p<0/05.
Results: Variations of salivary candida equaled 1.8±9.3 cfu/ml in regular yoghurt 
group and -3.8±7.9 cfu/ml in probiotic yoghurt group (p=0.01). The amount of sali-
vary candida decreased in 47% of the cases in probiotic yoghurt group and in 29.4% 
of the cases in regular yoghurt group (p=0.07).
Conclusion: The results of the present study showed that short-term consumption of 
probiotic yoghurt decreases the frequency of salivary candida colonies after 3 weeks.
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Introduction: 
	 Oral candidiasis is the most common fun-
gal disease, and it is often considered as a local 
opportunistic infection.(1, 2) The most common 
cause of oral candidiasis is Candida albicans, 
which is usually present in the oral cavity of 
half of healthy individuals in a non-pathologic 
status. Adherence and proliferation of candida 
are influenced by host’s local and systemic  
factors.(1,3) 	

	 Individuals with a weak immune system, can-
cer patients, diabetics and patients with a history 
of long-term use of antibiotics are extremely sus-
ceptible to candidiasis, which can cause high in-
cidence of morbidity and mortality.(4,5)

	 Overgrowth of candida in the oral cavity may 
transfer to distant organs. Oral candidiasis is usu-
ally treated with local use of antifungal medica-
tions.(1)

	 Nowadays, alternate methods such as bacte-
riotherapy and use of probiotic bacteria which 
are effective on oral ecology are being used 
clinically. According to the definition by WHO 
and FAO, the word “probiotic” describes micro-
organisms that if used in adequate quantity, they 
can have beneficial impacts on host health. (3, 6-9) 
Some lactobacillus species can adhere to mucosal 
epithelium and compete with candida at the ad-
hesion area. Moreover, some types of lactobacilli 
produce different metabolites such as hydrogen 
peroxide (H2O2) and antifungal cyclic peptides, 
which inhibit the growth of fungi in vitro.(10) 
	 Evaluations by Hatakka et al in Finland 
showed that short-term use of probiotic cheese in 
the elderly decreased the incidence of oral can-
dida from 30% to 21% in case group while in 
control group, the number of candida increased 
from 28% to 34%.(11) In a study by Dos Santos 
et al, the incidence of candida decreased by 46% 
in the oral cavity after the use of probiotics.(12) 

Tang et al evaluated the inhibitory effect of 16 
probiotic strains on proliferation of Candida  
albicans in vitro, and observed a significant de-
crease in the proliferation of Candida albicans by 
all the probiotic strains.(5) Gil et al assessed the  
effect of vaginal lactobacilli, as potential probi-
otics against candida species, and showed that 
these probiotics have the ability to inhibit the 

growth and proliferation of pathogenic micro-
organisms. (13) Hasslof et al assessed the inhibi-
tion of candida growth by commercial probiotic 
lactobacilli in vitro, and concluded that all the 
assessed lactobacilli strains reduced candida 
growth. The growth inhibition pattern was simi-
lar for all candida strains.(14)  However, in a study 
by Koll et al on the effect of different strains of 
lactobacilli in the oral cavity, different results 
were achieved and no inhibitory effect against 
candida growth was observed.(15) To date, lim-
ited in- vivo evaluations have been performed 
on the effect of probiotics on candida in the 
oral cavity.(16) Due to controversial results and 
limitations of previous studies, the present re-
search aimed to evaluate the effect of short-term 
consumption of probiotic yoghurt on the number 
of salivary candida in adults, in comparison with 
the control group.

Materials and methods:
	 This experimental randomized double-blind 
crossover clinical trial involved 34 volunteers, 
considering the study design and determined af-
ter performing a pilot study. The aim and stages 
of the study were explained to all the partici-
pants, and written consent forms were received. 
This study has been approved by the ethics com-
mittee. The participants were healthy nonsmoker 
adults who had not consumed any systemic anti-
biotics or mouthwashes since 4 weeks before the 
intervention, and did not have any orthodontic 
appliances or removable prostheses in the oral 
cavity. Saliva sampling was performed in all the 
subjects before breakfast and while they were 
fasting, and the subjects were asked to brush 
their teeth without using toothpaste and to drink 
a glass of water. After one hour, non-stimulated 
whole saliva sampling was performed through 
spitting.(11)

	 The minimum amount of collected saliva was 
0.7 ml. Afterwards, the saliva samples were im-
mediately transferred to the microbiology labo-
ratory within 2 hours.
	 Sabouraud Dextrose Agar culture medium 
(with chloramphenicol) was used for candida as-
sessment. The saliva micropipettes and culture 
medium plates were labelled, and the saliva sam-
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ples were placed in the above-mentioned medi-
um. The plates were incubated for 48 hours at 37 
°C, and then they were kept at room temperature 
for 5 days. After staining the colonies, colony 
counting was performed by microbiology spe-
cialists according to the number of colony-form-
ing units in each milliliter (cfu/ml). Afterwards, 
the participants were divided to case and control 
groups according to random number table.

	 The assessed yoghurts were regular low fat 
yoghurt and probiotic yoghurt (Damdaran Co.). 
Both yoghurts contained the same fat percentage 
equal to 1.4 g%. The probiotics in the yoghurt 
were lactobacillus acidophilus and bifidobacte-
rium lactis with the concentration of 106 cfu/ml 
per gram, according to the technical report of the 
manufacturer. Group A were given regular low 
fat yoghurt (Damdaran Co.), and group B were 
given probiotic yoghurt (Damdaran Co.). Probi-
otic products had been omitted from the partici-
pants’ diet since 2 weeks before the sampling. In 
addition, the participants were asked to maintain 
their normal diet, brush their teeth twice daily 
and not to use probiotic products.
	 The subjects consumed the assigned yoghurt 
for 3 weeks, 200 g a day, at dinner time. They 
were asked not to brush their teeth for at least 
one hour after yoghurt consumption and not to 
eat during this one hour.(17) At the end of the third 
week, saliva samples were collected according 
to the previously explained sampling principles 
to evaluate the variables, and then microbiology 
assessment was performed. After a two-week 
wash out period, saliva sampling was performed 
again and the case and control groups were inter-
changed. According to previous instructions, the 
designated yoghurt was consumed for 3 weeks, 
200 g daily, at dinner time. After three weeks, 
saliva sampling was performed again according 
to the previously explained sampling principles. 
The variations of candida numbers in the two 
groups were analyzed by Mann-U-Whitney test, 
and the decrease of candida amount was 

analyzed by Chi-square test. 
The significance level was set at  P<0.05.

Results
This study was performed on 34 adults or 68 
samples (considering the study design). 20% of 
the participants were males and 80% were fe-
males, in the age range of 29.8±10.2 years, with 
the minimum age of 23 years and maximum age 
of 55 years. 34 subjects had candida in the oral 
cavity.
	 The variations of salivary candida in the as-
sessed groups are presented in Table 1, which 
shows that the number of salivary candida was 
equal in the two groups at the beginning of the 
experiment, while after intervention, in regu-
lar yoghurt group this amount was increased by 
1.8 cfu/ml, while in probiotic yoghurt group it 
decreased by 3.8 cfu/ml. Mann-U-Whitney test 
proved that this difference is statistically signifi-
cant (p=0.01).

Table 1- Amount of salivary candida (cfu/ml) in the 
assessed groups

The numbers have been converted to 0.01 cfu/ml

	 Candida variations (decreased- unaltered- in-
creased) according to candida colony number 
in each sample after intervention in comparison 
with the initial colony number in each subject 
in the assessed groups are presented in Table 2, 
which shows that candida amount in regular yo-
ghurt group was decreased in 29.4% of the sub-
jects, and in probiotic yoghurt group in 47% of 
the subjects. Chi-square test showed that this dif-
ference is not statistically significant (p=0.07).

Group 1  A B  Code A: regular yoghurt

Group 2  B  A  Code B: probiotic yoghurt

 

Variations 
SD    Ẋ± 

After 
SD   Ẋ± 

Before 
SDẊ± 

Candida 
   Yoghurt 

1.8±9.3 12±19.1 10.4±18.7  Regular   
N=34 

-3.8±7.9  6.4±10.5  11±14.7  Probiotic   
N=34  

P=0.01  P-value 
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Table 2- Frequency of the assessed individuals 
ac cording to candida variations by the type of 
yoghurt

Discussion:
	 This randomized double-blind crossover 
clinical trial assessed the effect of probiotic 
yoghurt on the frequency of salivary candida 
in healthy adults. This research showed that 
short-term use of probiotic yoghurt decreases 
the number of salivary candida in comparison 
with regular yoghurt consumption.
This result is in line with the findings of stud-
ies by Hatakka et al,(11) Hasslof et al,(14) Elahi 
et al,(18) Dos Santos et al,(12) Tang et al,(5) and 
Kraft-Bodi et al(19). Moreover, in studies by 
Mendoca et al(20) and Ishikawa et al(21), slight or 
moderate improvement of oral candidiasis was 
observed in patients treated with probiotics. In 
a research by Li et al, simultaneous use of anti-
fungal medication and probiotics significantly 
reduced the amount of candida compared with 
the use of antifungal medication alone.(22) In a 
study by Kumar et al, the use of probiotic sup-
plements in children consuming broad-spec-
trum antibiotics significantly reduced candida 
colonization in rectal area and also reduced 
candiduria in comparison with placebo.(23)

	 Studies by Hatakka et al,(11) Dos Santos et 
al,(12) and Elahi et al(18) were performed in vivo, 
while the other mentioned studies assessed the 
effect of different probiotic species on candida 
in vitro.
	 In a research by Ahola et al on the as-
sessment of the effect of probiotic cheese 
on salivary candida in the elderly, no sig-
nificant differences were observed in count-
ing the number of salivary candida colonies 
in probiotic and control groups, and can-
dida amount was decreased by 27% in all 

the cases irrespective of the intervention. Albeit, the 
mentioned study was a placebo-controlled research 
and many confounding factors had influenced its  
results. (24)

	 In the study by Dos Santos et al, 46% reduction in 
candida frequency in the oral cavity was observed af-
ter consuming probiotic products.(12) In the mentioned 
assessment, the subjects consumed a prebiotic product 
for 20 days with the concentration of 2×107 to 2×109 

cfu/ml. But the concentration of the probiotics used in 
the current study equaled 106 cfu/ml, while bifidobac-
terium probiotic strain was present in both probiotic 
products.(12)

	 Elahi et al assessed the mice affected with oral 
candidiasis, and found that candida amount decreased 
after the use of probiotic products which contained 
lactobacillus acidophilus. As mentioned earlier, 
this probiotic strain has also been assessed in the  
present research.(18)

	 Tang et al showed that in 107 and 109 cfu/ml con-
centrations, all lactobacilli, except lactobacillus aci-
dophilus La-5 and lactobacillus reuteri, inhibited 
the growth of all the 5 strains of candida. Lactoba-
cillus acidophilus is among the probiotics used in 
Damdaran yoghurt and it is recommended to sepa-
rately assess the effect of this strain on candida in 
future investigations.(5)

	 In studies by Gil et al (13) and Osset et al,(25) no in-
hibitory effect by lactobacilli was observed against 
candida in agar plate method. However, in both stud-
ies the inhibitory effect of some types of lactobacillus 
on Candida albicans was determined.
	 The results of the studies by Strahinic et al,(26) Koll 
et al,(15)and Ahola et al(24) contradicted our results. In 
the study by Koll et al, none of lactobacillus species 
inhibited Candida albicans growth. Albeit, dairy pro-
biotic products were not used in the above study and 
other compounds were evaluated.(15) The reason for 
differences between the results of the mentioned stud-
ies and the current research is the in-vitro nature of the 
mentioned studies and as stated earlier, the difference 
in culture technique has been effective in the inhibition 
of candida. Moreover, probiotic effect is strain-specif-
ic and accurate determination of probiotic sample is 
important from this perspective.
	 In the present study, candida frequency increased in 
38% of the samples of control group, which is similar 
with the results of the study by Hatakka et al.(11) How-

 
Candida

Yoghurt

Decreased
Number (%)

Unaltered
Number (%)

Increased
Number (%)

Total
Number (%)

Regular  10(29.4) 11(32.4) 13(38.2)  34(100)

Probiotic  16(47) 11(32.4) 7(20.6) 34(100)

P-value P=0.07
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ever, this issue needs further assessment.
It is believed that part of the beneficial effects 
of probiotic bacteria is due to restoring the bal-
ance between microflora and immune system. 
Imbalance in normal microflora after antibiotic 
therapy is an important predisposing factor for 
spread of a localized candida infection, and treat-
ment with probiotic microorganisms can have 
effective therapeutic impacts equal to preventive 
measures in such infections.(27) There are differ-
ent conclusions on how the probiotics inhibit 
candida growth. Candida albicans can produce 
organic acids such as pyruvate and acetate, and 
it is considered as an important collaborator for 
cariogenic pathogens.(14) Lactic acid bacteria can 
produce various antimicrobial substances such as 
organic acids, H2O2, carbon oxide, diacetyl, low 
molecular weight antibacterial substances, bacte-
riocin and adhesion inhibitors.(28, 29) H2O2 derived 
from lactobacillus can prevent candida albicans  
growth.(30) Some studies have reported that H2O2 
alone cannot inhibit Candida albicans and that 
some lactobacillus species produce substances 
similar to bacteriocin which show high antimi-
crobial activity against Candida albicans.(31)

	 In addition, by producing lactic acid, lac-
tobacillus inhibits candida’s metabolic activ-
ity.(29) Some studies have reported increased 
levels of sIgA against candida with the help 
of probiotics, which inhibit candida growth  
in the oral cavity.(18, 32) Probiotics decrease can-
dida biofilm formation through decreasing fungal 
hyphae formation.(33, 34) Probiotic bacteria modu-
late cell-mediated and humoral immune respons-
es against Candida albicans.(35)

	 Other studies have shown that the ability of 
probiotics to prevent Candida albicans adhesion 
to host cells in most infections, is a primary step. 
Moreover, it has been shown that butyric acid 
produced by some probiotic species can inhibit 
germ tube formation by fungi.(5)

	 The antifungal activity of Nystatin is directly 
correlated with its duration of contact with tis-
sue, and since patients tend to swallow this drug 
in suspension form, this duration is often mini-
mized. Also, Nystatin products contain high 
amount of sugar and should be prescribed cau-
tiously for dentulous individuals or patients pre-

senting with xerostomia. Nystatin and Clotri-
mazole vaginal pills which lack sweeteners are 
hard to use because of the drug form and special 
taste.(36)Extensive immunosuppressive treatments 
have increased the number of patients with local-
ized candidiasis during the recent years. Since 
the number of various candida specifies which 
are resistant against antifungal drugs is increas-
ing, we need new solutions to stop and treat the 
infections caused by these pathogens. Probiotic 
bacteria have not been considered much during 
the last two decades; however, dairy products 
that contain these microorganisms are increasing 
nowadays. Due to the ability of probiotic bacteria 
to inhibit pathogens growth and modulate human 
immune responses, these bacteria can provide 
new possibilities in antifungal treatments.(27)

	 Further assessment of probiotics effect on 
salivary candida is recommended. It is advised 
to evaluate the effect of various probiotic strains 
on different candida species one by one. Further-
more, considering that intervention in in-vivo 
studies as well as the current research lasted for 
3 weeks, it is also recommended to perform sam-
pling and colony counting during intervention, to 
determine the exact time of probiotics action. In 
addition, other dairy products such as probiotic 
cheese and diluted yoghurt should also be evalu-
ated. Consumption of probiotic yoghurt should 
be included in routine diet, especially as a pro-
phylactic agent in individuals with a weak im-
mune system. In the present study similar to the 
research by Kraft-Bodi et al, (19) the phenotypic 
characteristics of candida have not been evalu-
ated because of the use of agar culture medium; 
however, this evaluation is recommended in fu-
ture studies. Unlike vulvovaginal candidiasis, 
there are few studies available regarding the use 
of probiotic bacteria for prevention and treatment 
of oral candidiasis, and related in-vivo studies are 
even more limited in number, which emphasizes 
the importance of the present study. 

Conclusion:
      The results of the present study showed that 
short-term consumption of probiotic yoghurt de-
creases the number of salivary candida colonies 
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after 3 weeks.
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