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Abstract
Aim: Periodontitis is the inflammation of teeth surrounding tissues caused irreversibly by infection. Oral 
hygiene education, Scaling and Root Planning (SRP), antibiotics and surgical procedures are the existing 
treatment methods. However, they are not long-lasting. Therefore, we aimed to evaluate the effect of 
probiotic administration as mouthwash after SRP on periodontal condition in patients with generalized 
moderate to severe chronic periodontitis.

Materials and methods: In this study which was a double-blinded randomized clinical trial, 51 eligible 
patients with generalized moderate to severe chronic periodontitis who were referred to Mashhad Faculty 
of dentistry, were randomly allocated to test (SRP+ probiotics (FamiLact, n=26)) or control (SRP+placebo 
(n=25)) group. All the subjects were instructed to use the capsules as mouthwash once a day for 20 days. 
At the initial phase of the study, we used Clinical Attachment Loss (CAL) for determination of generalized 
moderate to severe chronic periodontitis. Afterwards, we employed Bleeding on Probing (BOP) and 
Pocket Probing Depth (PPD) at baseline and after 20-day course of treatment.

Results: After the baseline treatments and 20-day period of administration of capsules, the test group 
demonstrated a 34.7% reduction in BOP index and a 28.76% reduction was observed in the control 
group (P-value=0.001, difference=6%). The test group also showed a 1.68mm reduction in PPD index 
which was significantly higher than that of the control group with 0.88mm reduction (P-value=0.0001, 
difference=0.79mm).

Conclusion: According to the results of our study and significant difference of parameters improvement 
between the test and control groups, it is concluded that topical administration of probiotics after SRP 
can help decrease periodontal inflammation in the short-term.

Keywords: Chronic periodontitis; Gingiva; Probiotic; Scaling and root planning; Oral health; Mouthwash

Abbreviations: SRP: Scaling and Root Planning; CAL: Clinical Attachment Loss; BOP: Bleeding on 
Probing; PPD: Pocket Probing Depth; GI: Gingival Index; PI: Plaque Index; BI: Bleeding Index; MGI: 
Modified Gingival Index; CAG: Clinical Attachment Gain; GBI: Gingival Bleeding Index

Introduction
Periodontitis is an irreversible infection-driven inflammatory and multifactorial disease 

that encompasses hard and soft teeth supporting tissues, inflammatory and immune 
responses [1,2]. The chronic periodontitis is categorized into three groups based on the 
attachment loss of gingiva: mild (1-2mm), moderate (3-4mm), severe (5mm and more) [3]. 
The reference method for treatment is mechanical debridement by Scaling and Root Planning 
(SRP) [4]. In addition, multiple supportive medications for SRP exist such as antibiotics, 
essential oils, probiotics, laser, photodynamic therapy and in advanced cases surgery [1,4]. 
The chosen adjunctive therapy in this research is to employ probiotics. Probiotics is the 
name of the bacteria with beneficial effects for humans and animals [5]. Probiotics are Live 
micro-organisms which have a beneficial health effect on the host when used in adequate 
amounts(WHO/FAO) [6]. These bacteria can be very useful for treating periodontal diseases 
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because of their anti-microbial and anti-inflammatory effects [7]. 
The mechanism of action vary according to the specific strain or 
combination of strains used [2].

Several studies confirmed the effectiveness of probiotics in 
treating periodontitis, but only a few studies evaluated the effect 
of probiotics in treating chronic periodontitis. Some of these 
studies were randomized controlled trials in which significant 
reduction in clinical periodontal parameters was gained with the 
use of probiotics and their results recommend the use of probiotics 
as an additional treatment to SRP or a substitute treatment for 
SRP [7-10]. Furthermore, recent meta-analyses and systematic 
reviews showed that probiotics are effective in treating chronic 
periodontitis patients [11-13]. Among these, Vives-soler et al. 
[12] conducted a systematic review including nine articles. They 
concluded that probiotics can be helpful together with manual 
debridement in patients with chronic periodontitis but further 
studies considering the dose, administration method and probiotic 
strains are needed. Given that none of these studies have been 
conducted in Iran, particularly northeast of Iran and multiple 
factors including genetics, environment and behavioral factors are 
associated with periodontitis [1], the necessity of conducting such a 
study on the northeast population of Iran is of high importance. The 
aim of the present study, therefore, was to evaluate the effectiveness 
of probiotic mouthwash (FamiLact) after SRP on periodontal 
condition of generalized moderate to severe chronic periodontitis 
patients in the northeast of Iran.

Materials and Methods
This double-blinded placebo-controlled randomized clinical 

trial was conducted on patients who were referred to the 
periodontology department at Mashhad faculty of dentistry and 
some other dental clinics at Mashhad, between 2017 and 2018. 
Ethical approval was acquired from Mashhad University of medical 
sciences’ medical ethics committee and registered at IR.MUMS.
DENTISTRY.REC.1397.029. Patient population needed for the study 
was determined based on the Teughels et al. [7] study. Participants 
were randomly divided into two interventional groups each 
consisting 30 members using block randomization method. One 
group received SRP+ probiotic capsules (FamiLact made by Tehran 
Zisttakhmir company containing seven different bacterial species) 
and the other group received SRP+ placebo capsules (containing 
starch).The inclusion criteria were as follows: age between 35 
and 50, generalized moderate to severe chronic periodontitis; 
Clinical Attachment Loss (CAL)>3mm [14] or radiographic clues 
confirming this periodontal situation (bone loss more than 20% 
of the attachment surface [15] when at least 30% of the dentition 
is affected [3] and Pocket Probing Depth (PPD)>4mm. Smokers, 
patients with systemic infection, diabetes, autoimmune diseases 
and immune deficiency disorders, pregnant and lactating women, 
patients with the history of periodontal treatment, antibiotic 
therapy, administration of NSAIDS and corticosteroid medications 
within the last 3 months [16] were excluded from the study. 
Eventually, 51 eligible individuals were enrolled in this study. It 
should be noted that 26 patients including 12 males and 14 females 

participated in the test group and 25 patients including 12 males 
and 13 females in the control group. Initially, we used Clinical 
Attachment Loss (CAL) for determining generalized moderate to 
severe chronic periodontitis. Age and gender parameters were also 
employed for balancing the groups. Bleeding On Probing (BOP) 
[17] and Pocket Probing Depth (PPD) were recorded at baseline as 
well as 20 days after therapy.

After written and verbal explanation of the protocol of the 
study to all participants who signed an informed consent form, we 
recorded each patient’s information, their code and the studied 
indicators i.e., BOP and PPD in the individual prepared tables. In 
the next step, etiotropic phase involving scaling and root planning 
was done besides oral hygiene education by the same calibrated 
examiner at the same time. It should be noted that SRP was 
performed thoroughly and similarly for all subjects and modified 
bass technique was used as their oral hygiene instruction. Finally, 
every participant was given a coded pack containing 20 capsules 
(probiotic or placebo) and they were instructed to dissolve one 
capsule in two tablespoons of tepid water and use the solution as 
mouthwash once a day for a minute after brushing and flossing their 
teeth. Three weeks after the beginning of the treatment period, 
subjects were invited and aforesaid indicators were remeasured 
the same way by the former calibrated examiner who was blinded 
to the content of capsules. After the study completion, based on the 
code of each participant, the designation of the different groups 
was revealed (test/control). To demonstrate central tendency and 
index of dispersion, data were described using appropriate tables 
and graphs. Data analysis was done by independent samples T 
test, paired samples T test or their non-parametric equivalents. 
To control confounding variables, we used analysis of covariance. 
Level of statistical significance was considered 5%. PPD was the 
outcome which was employed to calculate participants’ population 
due to its importance, rate of change and being the best criterion 
for healing progress.

Results
Age and sex distribution of patients

In this study, 25 patients with generalized moderate to severe 
chronic periodontitis participated as the control group and 26 
Patients with the same periodontal condition participated as the 
test group. According to (Table 1), distribution age of people was 
homogenous, and no significant difference was found between 
them (P-value=0.68).

Table 1: Background characteristics of the subjects in the 
control and test groups at the beginning of the study.

Characteristics Control 
group Test group Total P-value

Number 25 26 51 -

Average age 42.6±4.85 41.9±4.46 42.2 0.68

Sex(male) 48% 46% 47% -

Sex(female) 52% 54% 53% -
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Statistical findings related to clinical parameters
According to (Table 2) in the test group, after 21 days of probiotic 

use, the mean BOP decreased by half (49.3%) which Demonstrates 
the significant effect of probiotics on the treatment of generalized 
moderate to severe chronic periodontitis (P-value <0.001). In the 
control group in which participants used placebo capsules, after 
the end of the treatment period, the mean BOP decreased by a little 
less than half (42.1%)(P-value<0.001). This table also shows the 
mean PPD before and after the probiotic treatment period in the 
case and control groups. In the case group, after using probiotics, 
the mean PPD decreased significantly (28.7%) (P-value<0.001). 
The control group who received Placebo capsule had a slight PPD 

reduction after the treatment period compared to the case group 
(15.55%) (P-value<0.001). (Table 3) Compares the reduction of the 
two clinical parameters of BOP and PPD in the two experimental 
groups. The amount of reduction of both parameters is higher in 
the test group. Although the mean differences in BOP and PPD 
reduction (P-value=0.001, 0.0001) between the two groups 
were noteworthy, it was slightly more significant for PPD. 34.7% 
reduction in bleeding on probing and 1.68mm reduction in the 
pocket probing depth of people who used probiotics in addition to 
SRP compared to a decrease of 28.76% in bleeding on probing and 
0.88mm decrease in pocket probing depth of individuals receiving 
SRP alone indicates that probiotics are effective in treating chronic 
periodontitis.

Table 2: Changes in parameters related to BOP and PPD index in the control and test groups.

Day Number Average Standard 
deviation

Mean standard 
deviation

95% confidence 
interval P-value

BOP

Test
0 26 70.35 7.68 1.5 67.24-73.45 -

21 26 35.62 8.57 1.68 32.15-39.08 -

Difference  26 -34.73* 0 0 - <0.001

Control
0 25 68.28 8.48 1.7 64.78-71.78 -

21 25 39.52 8.4 1.68 36.05-42.99 -

Difference  25 -28.76* 0 0 - <0.001

PPD

Test
0 26 5.85 0.73 0.14 5.55-6.14 -

21 26 4.16 0.68 0.13 3.89-4.44 -

Difference  26 -1.68* 0 0 - <0.001

Control
0 25 5.72 0.68 0.13 5.44-6.00 -

21 25 4.83 0.72 0.14 4.53-5.13 -

Difference  25 -0.89* 0 0 - <0.001

Table 3: Comparison of changes in clinical parameters of the control and test groups at the end of the study.

Mean Reduction in Test Group Mean Reduction in Control Group Difference P-value

BOP (%) -34.70% -28.70% 6% 0.001

PPD (mm) -1.68 -0.88 0.79 mm 0.0001

Discussion
This double-blinded placebo-controlled randomized clinical 

trial aimed to evaluate the effect of topical use of probiotics after SRP 
on periodontal condition of patients with generalized moderate to 
severe chronic periodontitis. The results demonstrated that topical 
administration of probiotics diminishes periodontitis by means of 
changing the subgingival microflora at least for a short duration. 
At the end of this study, BOP and PPD were reduced in both the 
test and control groups and the reduction of the two aforesaid 
indexes was higher in the test group but it is important to note that 
the mean difference in PPD reduction between the two groups was 
more significant than the mean difference in BOP reduction. This 
might be because of the beneficial effect of SRP and the removal 
of etiological factors of plaque accumulation and pathogenic 
microorganisms from periodontal attachments. The positive effect 

of probiotics is proved due to the inflammation decrease between 
the test and the control group, though. To the best of our knowledge, 
this is the first trial evaluating the effect of probiotic administration 
as mouthwash in patients with chronic periodontitis in Iran, 
especially the northeast of Iran. Additionally, no other study out of 
the studies discussed in the present article used probiotic FamiLact 
containing 7 bacterial species of Lactobacillus, Bifidobacterium and 
Streptococcus genus. A study with results different from our study 
is [6] one-year placebo-controlled RCT which can be compared to 
our study due to evaluating the effects of probiotics on BOP and PPD 
and measuring the two indexes on day 21. 40 patients including 
18 males and 22 females, who had at least two teeth with a PPD 
of 5-7mm, participated in their study. They found that after using 
probiotic lozenges, on days 21, 90, 180 and 360, all parameters 
including Gingival Index (GI), Plaque Index (PI), BOP and PPD 
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were significantly lower in the test group in comparison with the 
control group. Comparing the two studies, at the same period (21 
days), BOP showed lower reduction in both groups of our study 
(test -34.7%, control -28.7%, P-value=0.001) in comparison with 
Tekce study (test -67.4%, control -63%, P-value=0.001). One of 
the probable reasons for this difference might be the fact that 
our participants were different from Tekce’s in terms of genetics, 
environmental and behavioral factors. In contrast, at the same 
period, PPD showed higher reduction in both groups of our study 
(test -1.68mm, control -0.88mm, P-value=0.0001) compared with 
their study (test -1.20mm, control -0.76mm, P-value=0.001). In 
addition, mean difference in PPD reduction between the two groups 
was significantly higher in our study (0.79mm) in comparison with 
their study (0.44mm) which could be because of the different type 
of probiotic used. We utilized FamiLact in our study which contains 
more various bacterial species than BioGia Prodentis used by Tekce 
that consists of Lactobacillus reuteri strains. It is also important 
to note that the form of probiotic was different in our study 
(mouthwashes) compared with their study (lozenges) [9].

Other clinical parameters than those we measured in our study 
that can represent the effect of probiotic on periodontal condition 
are PI, Bleeding Index (BI), Modified Gingival Index (MGI) and 
clinical Attachment Gain (CAG) Which were measured in Penala et 
al. [10] study. They performed a trial with a smaller sample size (32 
chronic periodontitis patients) and a shorter probiotic mouthwash 
usage period (15 days). After performing SRP for all patients, the 
same as our study, the test and the control group received probiotic 
and placebo mouthwashes respectively. They observed that PI, 
BI and MGI showed significant improvement at 3 months follow-
up appointment when comparing the test and control groups 
but improvement in PPD (aside from PPD in moderate pockets 
of the test group) and CAG was insignificant. The reasons might 
be shorter probiotic usage period compared with similar studies 
and performing follow-up a long time after the start of the study 
(3 months). Martin-Cabezas et al. [11] analyzed the effect of 
probiotics on factors such as Gingival Bleeding Index (GBI) in their 
meta-analysis, in addition to parameters measured in our study. 
This meta-analysis was performed on three selected articles and 
the results showed that the effects of probiotics on periodontal 
parameters was significant only in moderate to deep pockets and 
among the clinical parameters, bleeding related ones including 
BOP and GBI showed the most significant changes. Mean difference 
in BOP between the two groups in Martin meta-analysis showed 
a significantly higher reduction (-14.66%) than that of our study 
(-6%). A reason might be the difference in the type, form and daily 
intake of the probiotic used. They used 2 L. reuteri lozenges per day 
but we used one FamiLact capsule as mouthwash per day. Moreover, 
the effect of genetics and environment cannot be disregarded.

A recent study in which the effect of probiotic as a complement 
to SRP in patients with chronic periodontitis was reviewed, belongs 
to Vives-soler et al. [12] They concluded that probiotics cannot 
improve overall PPD. Pockets with a depth of 4 to 6 mm showed 

higher reductions in the test groups and the need for surgery had 
been decreased, though. Our study was also performed on patients 
with PPD of more than 4mm and proved the positive effect of 
probiotics on the decrease in PPD in generalized moderate to severe 
chronic periodontitis patients. Also, Song et al. [13] reviewed the 
three selected articles of Martin-Cabezas et al. [11] study in part of 
their meta-analysis in order to evaluate PPD reduction after a 21-
day period of using probiotics. Their study can be compared to our 
study because of the similarity in the evaluated clinical parameter 
and the period. According to the results of their meta-analysis, 
mean difference in PPD reduction between the test and the control 
group in their study (0.61mm) was a bit lower than that of our 
study (0.79mm). A possible reason could be the difference in the 
type of probiotic used in the three studies compared with our study 
but in general, the difference in PPD reduction between the test and 
the control group was significant in both studies and represented 
the considerable effect of probiotic on periodontium [13]. A very 
few studies are in conflict with our study and all the other aforesaid 
studies in terms of results such as Morales et al. [18] study. Their 
participants were divided into three treatment groups including 
probiotic, antibiotic and placebo, and the results demonstrated 
that either probiotic or antibiotic exhibits a similar outcome as SRP 
alone in treating chronic periodontitis.

Regarding the beneficial effects of topical use of probiotics 
in reducing periodontal inflammation, it is recommended that 
patients with gastrointestinal diseases, who take probiotic pills, 
use them as a mouthwash before swallowing them. Therefore, 
they benefit from probiotics effect on their oral health in addition 
to their gastrointestinal health. The strengths of this study were 
the homogeneity of patients in terms of number, age, gender and 
clinical parameters and adequate sampling size due to the large 
number of patients with periodontitis. The major limitation of 
the present study was the short study period. Another limitation 
was that most of the probiotic species in our capsules originated 
from gut. According to recent studies [19], probiotics containing 
indigenous oral microorganisms are more probable to be effective. 
We recommend that Future studies consider probiotics efficacy in 
terms of dose and consumption period, administration method, 
microbial species and strains, and specialized effect on certain 
periodontal bacteria.

Conclusion
Regarding the considerable difference in the treatment 

outcomes between the probiotic group and the placebo group, it 
is concluded that topical application of probiotics after SRP can 
decrease periodontal inflammation by altering the subgingival 
microflora in generalized moderate to severe chronic periodontitis 
patients at least in the short-term.
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