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Abstract

Context: Probiotics have been prescribed to old aged patients’ invariably with or without complete dentures
for improving their digestive process. It is mentioned that probiotics do have an effect in increasing the
amount of saliva in the oral cavity. Therefore, this study was planned to evaluate the amount and pH of
saliva after using probiotics for 60 days in completely edentulous patients.

Aim: This study aims to evaluate the amount and pH of saliva of edentulous patients before and after using
probiotics.

Settings and Design: The interventional prospective study was conducted at the department of
prosthodontics of the institute.

Methods: The study was conducted on edentulous patients. The whole unstimulated and stimulated saliva
was collected at baseline and amount, and pH was measured. Then, each patient was given probiotic capsules
reaching 3.3 X 107 CFU/g to consume daily once for 60 days. Saliva was recollected from patients, and its
amount and pH was calculated and compared with baseline.

Statistical Analysis Used: STATAIC-13.

Results: On comparison of saliva before and after consuming probiotics, there was an increase in the mean
unstimulated and stimulated saliva from baseline to that after 60 days, the difference being 0.406 and
0.433, respectively. The difference was statistically significant with P < 0.001. The mean pH at baseline
was 7.818 = 0.231 which increased after 60 days to 7.825 = 0.189, the difference being 0.007.
Conclusion: This study concluded that probiotics increase the amount of saliva of completely edentulous
patients and so it can be helpful in patients suffering from xerostomia/hyposalivation.
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INTRODUCTION

and also provides sensation of taste. The prevalence of
adequate quality and quantity of saliva becomes even more

Saliva is a composite fluid consisting of electrolytes,
glycoproteins, and enzymes that lubricates and keeps the
mucosa hygienic, protects it from distress, aids in digestion
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mandatory in completely edentulous patients. The wetting
mechanism of saliva helps create adhesion, cohesion and
surface tension in between dentures and mucosa thus

This is an open access journal, and articles are distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to
remix, tweak, and build upon the work non-commerecially, as long as appropriate credit
is given and the new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

How to cite this article: 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;18:277-81.

© 2018 The Journal of Indian Prosthodontic Society | Published by Wolters Kluwer - Medknow 277



[Downloaded free from http://www.j-ips.org on Monday, December 2, 2019, IP: 14.139.121.113]

Sanghvi, et al.: Role of probiotics in increasing the saliva

leading to increase in the retention of the prosthesis."
There may be detrimental effect on denture stability and
retention if there is any amendment in salivary flow or
characteristics.™ Saliva also plays a profound role in
decreasing stomatitis of prosthetic etiology which is found
in significant number of complete and partial denture
wearers.!

The term probiotic, meaning “for life,” is derived from
the Greek language. According to the WHO/FAO
report (2002), probiotics are “Live microorganisms which,
when administered in adequate amounts, confer a health
benefit on the host.” The definition reflects that probiotic
micro-organisms are living and execute health benefits.]
In the past few years, probiotics have also been investigated
from an oral health perspective, and their use has shown
promising results with respect to the control of chronic
conditions, such as dental caries, periodontitis, halitosis,
and candidial infections.” Control of biofilm formation
on voice prosthesis has also been documented.® It has
been proved in animal studies that probiotics affect the
composition of saliva, such as altering the concentrations
of mucins and immunoglobulins.”! Probiotics help in
patients suffering from hyposalivation, which was the
secondary finding of this study."

It has also been noted and commented that probiotics can
also efficiently lessen the risk of xerostomia.!'™) However,
still, there is no research carried out to confirm these
findings in edentulous patients.

Hence, the null hypothesis proposed is that probiotics do
not have any effect on the amount of saliva and the current
study is carried out to evaluate the effect of probiotics on
saliva of edentulous patients over a period of 2 months.
This study will provide a baseline data regarding the use
of probiotics in increasing the amount of saliva and pH in
edentulous patients which in turn will contribute to better
denture retention and thus may help in the treatment of
dry mouth problems in denture wearers.

MATERIALS AND METHODS

This interventional prospective study was done on a
group of completely edentulous patients visiting the
department of prosthodontics. The study was carried out
for 2 months on 29 patients (males — 21 and females — 8)
selected on the basis of the following inclusion criteria:
completely edentulous patients with the age of 60 years or
above, patients who were not suffering from any chronic
debilitating disease or not on any kind of medication,
absence of any kind of oral pathology, and patients who

understand and were willing to be a part of these studies.
The patients who did not give informed consent or were
not willing to be a part of this study were excluded from
the study.

The materials/equipment used were Probiotics capsules
((1) Mitushi Pharma; I.-130/2268, Parishram Nagar Part-1,
Krishnanagar, Naroda, Ahmedabad, Gujarat 382346.
(2) Rajvi Enterprise; c-203, Supath-2, Near old Vadaj bus
stop, Ashram Rd, Old Wadaj, Ahmedabad, Gujarat 380013)
and saliva collection kit which included beaker, gauze
piece, weighing scale, and pH meter. The probiotic strains
used in the study were Lactobacillus rbammosus GG-HS111,
Lactobacillus Acidophilus-HS101, and Bifidobacterinm bifidum.
These strains will be combined in powder form in equal
amount in a power of 10* CFU (3.3 X 10" CFU of each)
per capsule and dispensed to the patient [Figure 1].

Prior Institutional Ethical Approval was obtained. Before
this study was conducted, participants were informed about
the study background and procedures before they signed
the written informed consent form. The oral and dental
status of the participants was examined, and a detailed
history was taken at 0 week (baseline). The saliva was
collected using the following two methods:

1. Whole unstimulated saliva production: The patient
sat quietly, without talking or chewing, and spit any
saliva that accumulates in the floor of the mouth into
a preweighed beaker. This Test was done for 5 min.
An unstimulated flow rate of below 0.1 ml/min was
considered to indicate hyposalivation

2. Whole stimulated saliva production: The patient was
asked to chew a preweighed gauze for 5 min, following
which the accumulated saliva was measured, by spitting
the wet gauze piece along with saliva into a preweighed

Figure 1: Probiotic capsules containing Lactobacillus rhamnosus
GG-HS111, Lactobacillus acidophilus-HS101, and Bifidobacterium
bifidum
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beaker. A stimulated flow rate of 0.8 ml/min was
considered to indicate hyposalivation.

This is a well-known recommended method of saliva
collection.”! Other methods that can be used for saliva
collection are passive drool method and SalivaBio Oral
Swab.

After sample collection, the amount of saliva was measured
in Grams on a weighing scale and pH was calculated using
a pH meter. After this, each patient was given 60 probiotic
capsules which they were supposed to consume daily once
between morning 9—11 am with water for 60 days. During
those 60 days, a regular follow-up was kept to monitor
the consumption of probiotic capsules by the patients on
daily basis.

After 60 days of the interventional period, the patients
were recalled. Out of 29 patients, four patients dropped
out. The reason for the withdrawal from the study was
moving out and health issues. The patients were told to
refrain themselves from eating, drinking (except water), and
smoking 1 h before the investigation. Saliva was collected
from the rest of the 25 patients, and its amount and pH
was calculated using the above-mentioned method, and the
amount of saliva was compared with that of the baseline.

Ethics

Ethical approval from the University Ethics Committee was
obtained. The proper information regarding the purpose
of the study was given to the patients, and an informed
consent form was made to be filled by each of the patients.

Table 1: Descriptive statistics

Statistical analysis

Data were analyzed using STATAIC-13. Mean and standard
deviation (SD) was measured using descriptive analysis.
Statistical significance of differences between means was
analyzed using paired ~test. All the data were expressed as
mean = SD. The accepted level of statistical significance
was P < 0.05.

RESULTS

In this 60 days intervention, the amount of saliva obtained
at baseline and after 60 days and its pH was obtained and
compared. “Table 17 and [Figure 2| shows the descriptive
statistics of age groups of the patients enrolled for the
study. “Table 2 describes the frequency distribution before
and after 60 days for the whole stimulated, unstimulated
saliva and pH.

According to the statistical analysis performed using
paired #test, the mean unstimulated saliva at baseline
was 0.815 * 0.628 which increased after 60 days to
1.222 + 0.617, the difference being 0.406 as observed in
“Table 3". The difference is statistically significant with
P < 0.001. The mean stimulated saliva at baseline was
2.033 £ 0.575 which increased after 60 days to 2.466 £ 0.616,
the difference being 0.433 which is statistically significant
with P < 0.001 as observed in “Table 4”. The mean pH at
baseline was 7.818 + 0.231 which increased after 60 days
to 7.825 £ 0.189, the difference being 0.007 as observed
in “Table 5”. All the three comparisons are reflected in
Data chart [Figure 3].

DISCUSSION

We carried out this study to evaluate the effect of

Age n Minimum: Maximum Mean  Standard probiotics on the amount of saliva in edentulous patients.
(years) deviation ) )
Age Group Frequency Percentage  their saliva samples were collected, and the amount of
60-65 yrs 19 65.5 saliva and its pH was measured at baseline. Then, they
66-70 yrs 5 17.2 were given 60 capsules each containing three different
;;:gg );2 ? ?f strains of probiotics (Lactobacillus rbamnosus GG-HS111,
TOTAL 29 100.0 Lactobacillus Acidophilns-HS101, and Bifidobacterium bifidun)
*n: Sample size (number of patients) which they were supposed to consume during 60 days. The
Table 2: Frequency Distribution
Whole Whole Whole pH pH
Whole Unstimulated Stimulated Stimulated

Unstimulated Saliva Saliva Saliva

Saliva 0 week 60 days 0 week 60 days 0 week 60 days
Mean 0.823 1.222 1.997 2.466 7.817 7.825
*SD 0.595 0.617 0.546 0.616 0.226 0.189
Median 0.68 1.22 2.000 2.460 7.800 7.800
*1QR 0.52 0.935 0.875 1.105 0.100 0.000

*SD: Standard deviation, *IQR: Interquartile Range
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Table 3: Paired t-Test: Whole Unstimulated Saliva

Whole Unstimulated Mean n Standard Standard Error
Saliva Deviation Mean
Baseline (0 week) 0.815 29 0.628 0.125
60 Days 1.222 25 0.617 0.123
Mean Standard Standard 95% Confidence Interval of the t df P
difference Deviation Error Mean Difference
Lower Upper
-0.406 0.248 0.049 -0.509 -0.303 -8.162 24 <0.001
*n: Sample size (Number of patients)
Table 4: Paired t-Test: Whole Stimulated Saliva
Whole Stimulated Mean n Standard Standard Error
Saliva Deviation Mean
Baseline (0 week) 2.033 29 0.575 0.115
60 Days 2.466 25 0.616 0.123
Mean Standard Standard 95% Confidence Interval of the t df P
difference Deviation Error Mean Difference
Lower Upper
-0.433 0.155 0.031 -0.497 -0.369 -13.929 24 <0.001
*n: Sample size (Number of patients)
Table 5: Paired t-Test: pH Level
pH Level Mean n Standard Deviation Standard Error
Mean
Baseline (0 week) 7.818 29 0.231 0.044
60 Days 7.825 25 0.189 0.036
Mean Standard Standard 95% Confidence Interval of the Difference t df P
difference Deviation Error Mean Lower Upper
-0.007 0.094 0.018 -0.044 0.029 -0.402 27 0.691
*n: Sample size (Number of patients)
7.825
8 ~
7 -
= 60-65yrs 6 1
m66-70yrs 3 s 4
=71-75yrs S
= 76-80 yrs 5 4 HBaseline
s 3 u60 Days
2 -
1
Figure 2: Age group distribution chart “ : ) :
Whole Whole Stimulated pH Level
Unstimulated Saliva
Saliva

regular communication was maintained with the patients
on ingestion of probiotic capsules. After an interventional
period, the patients were recalled, and their saliva samples
were collected and measured. The sample measurements
were compared with that of the baseline data and analyzed.

The study found that supplementation of three strains of
probiotics has an effect on the amount of saliva. It was
observed that the amount of saliva significantly increased
compared to the baseline whereas no significant change
in pH was observed.

The results of this study are in accordance with the
secondary findings of a study done be Hataka.” The study

Figure 3: Data comparison chart

was carried out with a primary aim of using probiotics to
reduce the prevalence of oral candida in elderly patients.
It was found during the research that the amount of saliva
also increased along with a reduction in oral Candida. Since
there are no similar studies carried out before to assess the
effect of probiotics on amount of saliva therefore there is
no literature available related to the study.

The findings of this study would be a baseline for further
researches to be carried out on patients suffering from
xerostomia.
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The The exact mechanism of this increase is not known, but it
has been mentioned in a study that probiotics might somehow
influence the composition of saliva, such as the concentrations
of mucins and salivary immunoglobulins, as has been shown
in animals"™ and 7z vivo studies," thereby affecting the nature
and amount of saliva secreted.” In addition, probiotics are
observed to induce hormonal secretion.F! It has also been
found that there is increased milk production in animals on the
intake of probiotics.!"*" This shows that probiotics do play a
role in increasing the fluid production in the body. Probiotics
can alter the epithelial cell of parotid glands to produce more
beta adhesion-2 in saliva.l' From this, it can be anticipated
that probiotics possess the ability to alter the epithelial cells
of saliva producing glands like parotid thereby increasing the
secretion of saliva. Further research is necessary to confirm
the precise mechanism of action.

One of the major efforts in such interventional studies is
to make sure that the patients regularly take the dose of
probiotic prescribed at home on the daily basis. In this
study, an attempt was made to contact the patients and
encourage them to take probiotics regularly. Furthermore,
this study was carried out for a short period of 2 months.
Therefore, a similar study can be planned for a longer
period and on greater number of patients.

Thus, the null hypothesis is proved wrong, and it can be
concluded that probiotics do have an effect in increasing
the amount of saliva in edentulous patients.

The results of the study were statistically significant proving
that probiotics do have an effect on the amount of saliva of
completely edentulous patients and can become a boon for
patients suffering from xerostomia and hyposalivation. The
data on probiotic effects in the mouth are accumulating,
but the exact molecular mechanisms of their action are still
unclear and should be probed to make these benevolent
bacteria useful for mankind.

CONCLUSION

Within the limitations of the study it can be concluded that
probiotics can increase the amount of saliva in completely
edentulous patients and therefore can be judiciously utilized
in patients suffering from xerostomia/hyposalivation.
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