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Abstract: Evaluate the effect of a synbiotic on salivary viscosity and 
buffer capacity. Materials and Methods: A follow-up one-week study was 
performed on 24 healthy volunteers in San Luis Potosí, Mexico, during July 
2017. Volunteers must have had active tooth decay at the moment of study. 
All 24 patients were given a Lactiv® probiotic package, advising not to modify 
usual oral hygiene practices, and were followed up during 6 days. Primary 
output variable was salivary viscosity while the secondary was salivary buffer 
capacity. Salivary viscosity was assessed by using an Ostwald Pipette and 
buffer capacity with bromocresol purple. Results: A total of 8 male patients 
(33.3%) and 16 females (66.6%) patients were included, with an average 
age of 10.92 years. All the volunteers completed the study. Comparisons 
between pre- and post-treatment showed a decrease in salivary viscosity, 
while buffer capacity was showed to increase. Conclusion: The use of a 
synbiotic during a short period of time lowered the viscosity of saliva and 
increased salivary buffer capacity.  
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Abstract: Evaluar el efecto de un sinbiótico sobre la viscosidad salival y 
la capacidad de tampón de la saliva. Materiales and Métodos: Se realizó un 
estudio de seguimiento de una semana en 24 voluntarios sanos en San Luis 
Potosí, México, durante julio de 2017. Los voluntarios cursaban  caries dental 
activa en el momento del estudio. Los 24 pacientes recibieron un paquete de 
probióticos Lactiv®, fueron aconsejados a no modificar las prácticas habituales 
de higiene oral, y fueron seguidos durante 6 días. La variable primaria fue la 
viscosidad salival mientras que la secundaria fue la capacidad tampón. La 
viscosidad salival se evaluó usando una pipeta Ostwald y capacidad tampón con 
bromocresol púrpura. Resultados: Se incluyeron un total de 8 pacientes varones 
(33,3%) y 16 mujeres (66,6%), con una edad promedio de 10,92 años. Todos los 
voluntarios completaron el estudio. Las comparaciones entre el pretratamiento 
y el postratamiento mostraron una disminución de la viscosidad salival, mientras 
que se demostró que la capacidad del tampón aumentó. Conclusión: El uso 
de un sinbiótico durante un corto período de tiempo mostró un efecto sobre 
la disminución de la viscosidad y el aumento de la capacidad del tampón 
salival.  

Palabra Clave: Sinbióticos; probióticos; saliva; viscosidad; caries dental.
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INTRODUCTION.
Childhood tooth decay is an important public health 

problem worldwide, particularly in developing countries, 
where prevalence is above 95%.1 An imbalance in the oral 
microbiome (also known as dysbiosis) promotes selection 
and an increase in acid-producing bacteria (Streptococcus 
mutans, Lactobacillus spp) and fungus such as Candida 
albicans, which will in turn promote tooth enamel 
demineralization.2 Micro environmental physicochemical 
factors are strong determinants that favour bacterial 
growth (of both commensals and pathogens), amongst 
which stand out: 

a) salivary viscosity, 
b) salivary pH, 
c) presence of proline and mucin-rich glycoproteins 

(MUC7 and MUC5B), and which differ among individuals 
according to diet, hydration level and oral hygiene 
techniques.3

A relation between salivary viscosity and tooth decay 
incidence has been described, which proposes that an 
increase in salivary viscosity contributes to the formation 
of a more adhesive biofilm, decreasing the elimination 
of acid- producing bacteria.4 On the other hand, the 
saliva’s capacity to neutralize acids is crucial to keep an 
oral microenvironment equilibrium free of tooth decay.5 
Bacteriotherapy has recently been introduced through 
use of probiotics, prebiotics and synbiotics.6

Probiotics are defined as “alive microorganisms” that, 
when administered in adequate amounts, provide 
beneficial effects on the host’s health, while a prebiotic 
is considered and defined as a selectively fermentable 
ingredient, that allows specific changes on microbiota 
composition and activity, triggering positive effects in 
health; thus, a synbiotic is the combination of a pro- and 
a prebiotic.7 A clear conclusion has not been established 
yet about the effects that synbiotics have on tooth 
decay prevention. Bafna et al.,8 evaluated the effect that 
a yoghurt has on Streptococcus mutans counts on a high-
risk tooth decay group, finding that yoghurt consumption 
decreased bacterial levels. 

Nozari et al.,9 used Bifidobacterium lactis on a 6-12 
years old group during 15 days, however, no significant 
reduction on bacterial counts was observed. It is important 
to consider the evaluation with diffe-rent probiotic 
strains as well as considering the use of synbiotic in 
order to decrease Streptococcus mutans concentrations, 
considering changes on the micro-environment that 
maintains a balanced healthy oral microbioma. Based on 

the above, our aim was to assess the effect of a synbiotic 
on salivary viscosity and buffer capacity.

 MATERIALS AND METHODS.
Study design and population
A quasi-experimental study, with no-control group 

where treatment or intervention was administered to 
patients on a consecutively way and for convenience, 
was performed. This study was approved by the 
Bioethics and Research Committee of the Stomatology 
School, UASLP (CEI-FE-043016). (Figure 1)

Twenty-four individuals that presented to the dental 
clinic during July 2017 ranging in age between 5 and 
15 years old, healthy, with no allergies and with a tooth 
decay diagnosis were included. Diagnosis was made 
through a clinical epidemiologic examination by using 
the DMFT index, according to WHO criteria. Patients 
under antibiotic, anticonvulsant, antihistaminic, diuretic, 
or analgesic treatmet, as well as those currently taking 
probiotics or with any chronic-degenerative pathology 
were excluded. Informed consent was signed by parents/
guardians of the volunteers. 

The study was performed during 6 consecutive days 
in the Odontopediatry Clinics at the Stomatology School, 
San Luis Potosí Autonomous University (UASLP), in San 
Luis Potosí, México. 

Intervention
Lactiv® (Lactobacillus acidophillus, Lactobacillus 

casei, Lactobacillus rhamnosus, Lactobacillus plantarum, 
Bifidobacterium infantis, and Streptococcus thermophillus,  
Naturex laboratorios.) was administered to all 24 
volunteers. Directions about probiotic preparation and 
administration were given to every patient as follows: 
package content should be diluted in 50ml of water and 
taken during the morning before any meal during 6 days. 

On day 7.5ml of non-stimulated saliva was collected 
in the morning between 9:00 and 12:00 in a clean 50ml 
glass flask. Instructions about teeth brushing were given 
and no restriction regarding diet was included. 

Measurements
The primary outcome variable was salivary viscosity 

while the secondary was buffer salivary capacity. Two 
assessments were made: basal measurement on day 0, 
before which an informed consent was signed, DMFT 
or DMF index was registered, first saliva collection was 
taken and directions about treatment were given. From 
every sample, 5ml of saliva were taken and delivered into 
glass flasks. 
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Relative salivary viscosity was assessed by using an 
Ostwald Pipette, previously calibrated with distilled 
water at a constant temperature of 37ºC. 

Running time through glass column was measured 
for each saliva sample, and average time was used to 
calculate relative viscosity with the equation: 

 (Running time in 5ml of saliva)
 (Running time in 5ml ofwater)

According to results obtained through this equation, 
saliva could be classified as: high viscosity (≥1.5) or low 
viscosity (<1.5).

To determine buffer capacity, a drop of bromocresol 
purple was mixed into each flask. Secondly, 50 μl of 
hydrochloric acid was added to each flask until the colour 
of the solution changed into yellow. 

According to the total volume of hydrochloric acid 
added, salivary buffer capacity was established. A low 
buffer capacity was considered if a volume between 0 to 
150 μl was added, medium capacity from 600 to 900 μl, 
while a high capacity was considered if more than 1000 
μl was added. Final evaluation was made at day 7 by 
repeating these procedures. 

Statistical Analysis
Descriptive statistics were used to analyse the data, 

by using measures of key trends for continuous variables, 
while for nominal variables, percentages were used. 

Normality was tested by using D’Agostino-Pearson 
testing and according to results, Wilcoxon signed-rank 

test was used to evaluate the efficiency of synbiotic 
before and after treatment. A p-value <0.05 was 
considered as statistically significant.  

RESULTS.
Study population included a total of 24 patients. 

Regarding demographic characteristics, 66.6% (n=16) 
were female and 33.3%8 were male, with an average age 
of 10.92 years. 

Oral hygiene practices are shown in Table 1, most 
of the studied population uses tooth brush and mouth 
rinse, while dental floss is only used by 12.5% of the 
patients. After intervention, a statistically significant de-
crease in salivary viscosity was observed (p<0.0001). 

In Figure 2, comparison between pre-and post-treat-
ment with the synbiotic is shown, regarding salivary 
viscosity variable, where an important improvement is 
observed. Regarding salivary buffering capacity, it was 
observed that 58% (n=14) showed a low capacity, 41.7% 
(n=10) an intermediate capacity and none of the patients 
showed a high or very high capacity. 

After treatment with synbiotic, all of the studied 
individuals showed an improvement, from low capacity 
to medium, high or very high (20.8%, 50% and 29.2% 
respectively). 

Patients who produced high viscosity saliva (54%) had 
a low buffer capacity before treatment, and afterwards, 
only 2% remained with these salivary features (low buffer 
capacity and high viscosity). No adverse secondary 
effects were detected or reported during the study.

Relative Viscosity =

Figure 1. Flow diagram of the study design.
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Table 1. Oral hygiene practices in the evaluated population..

Figure 2. Comparison in viscosity of saliva in children with active caries before and after treatment with a synbiotic. 

Oral hygiene practices Yes (%) No (%) Total (%)
Toothbrush 17 (70.8) 7 (29.2) 24 (100)
Mouthwash 11 (41.7) 13 (58.3) 24 (100)
Floss 3 (12.5) 21 (87.5) 24 (100)
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Median plus range ***: p=0.0003. Wilcoxon matched-pairs signed rank test. iViscosity: Initial viscosity. fViscosity: Final viscosity.

 DISCUSSION.
A synbiotic used during a short period of time (6 days) 

decreased viscosity and increased salivary buffering 
capacity in children with active tooth decay. High salivary 
viscosity is a risk factor to develop caries, since bacteria 
elimination is decreased, thus increasing number of 
pathogenic bacteria, driving dysbiosis.10

Salivary viscosity is a feature due to the presence of 
MUC5B mucin, proteins and glycoproteins, determined 
by specific host factors like salivary flow, salivary pH and 
a low intake of liquids.11

A correlation between high salivary viscosity and 
acidic pH has been observed, which improves growth of 
acid-producing bacteria, like Streptococcus mutans, one 
of the main bacteria linked to caries.10

However, assessment of salivary viscosity should be 
performed under strict protocols since there is a strong 

influence of several factors like circadian cycle, feeding 
regime, coffee intake, stress and smoking habits, thus, a 
standardization of sample taking was implemented.12

 Additionally, to preserve physicochemical properties, 
the saliva samples were kept on ice, and no more than 2 
hours elapsed between taking and processing it. On the 
other hand, salivary viscosity measurements were made 
through a validated method using a Ostwald pipette.13 

A decrease in salivary viscosity due to Lactobacillus 
and Bifidobacterium administration has been described. 
This action is due to a modification of proteins that are 
part of biofilm composition, which improves adhesion 
and co-adhesion, eliminating pathogens and restoring 
microbiota equilibrium.14 

In this work, an increase in salivary buffering capacity 
from low to medium or high was observed after 
administering the synbiotic. The microbioma of children 
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with active tooth decay contains high concentrations of 
acid-producin bacteria, which is highly related to enamel 
demineralization and a low salivary buffering capacity. 

Although the exact molecular mechanisms of action of 
a synbiotic are largely unknown, proposed mechanisms 
include: 

a) enhancement of colonization of hard and soft 
tissues in the oral cavity, 

b) modulation of the immune response and 
c) antagonism of pathogens either by the production 

of antimicrobial compounds or through competition for 
mucosal or binding sites. 

The enhancement of the colonization in non-shedding 
surfaces is a unique feature of the mouth such as tooth 
surfaces and is thought to be mediated by the intera-
ction of microorganism-associated molecular patterns 
(MAMPs) with specific receptors. The direct antagonist 
effects of synbiotics on potentially pathogenic species 
are possibly mediated by competition for nutrients or 
adherence, and via direct antimicrobial activity. 

It is believed that improvements in the physicochemical 
micro environmental resulting in oral biofilm composition 
changes, favour an increase in the production of 
bicarbonate ions, thus increasing pH and salivary buffer 
capacity.6 On the other hand, the inulin-type prebiotic is 
resistant to salivary enzymes and have no direct effect 
on the oral microbioma. 

However, specific commensal bacterial growth is 
promoted in the colon; therefore, fructans stimulate 
the growth of Bifidobacterium species that produce, 
at low doses, a bifidogenic effect, increasing colonic 
bacteria density and improving conditions in the whole 
gastrointestinal tract from mouth to anus.15

The quasi experimental design in our study allowed 
us to show how an intervention using a synbiotic in 
children with active caries was able to improve salivary 
composition. Future studies should include a placebo 
group or another experimental group that could help 
confirm efficacy of synbiotic on salivary composition. 

CONCLUSION.
Daily administration of a synbiotic during six days 

decreases salivary viscosity and increases the buffering 
capacity of saliva. 
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