
SUMMARY
Background/Aim: This study aimed to evaluate the effects 

of Lactobacillus reuteri lozenges as an adjunctive therapeutic agent in 
combination with scaling and root planing in a randomized, clinical 
trial of volunteers with periodontitis stage IV. Material and Methods: 
The study included 40 patients diagnosed with periodontitis divided 
into 2 groups of 20 patients by random sample method. The first group 
of patients used Lactobacillus reuteri lozenges after nonsurgical 
periodontal therapy for a period of 40 days while the second group 
of patients was treated with non-surgical periodontal therapy without 
lozenges. Periodontal clinical parameters were registered for all patients 
before treatment and after 40 days. Samples of saliva from patients 
before and 40 days after treatment were analyzed by the PCR method for 
pathogens Aggregatibacter actinomycetemcomitans, Porphyromonas 
gingivalis, and Prevotella intermedia. Assessments were made on day 
0 before treatment for patients of both groups and after 40 days. Results: 
Aggregatibacter actinomycetemcomitans and Porphyromonas gingivalis 
show a statistically significant difference between the two study groups. 
Results were not statistically significant for Prevotella intermedia (P= 
0.5598). Conclusions: The present study confirms the positive effects of L. 
reuteri lozenges after non-surgical periodontal therapy and the maintenance 
phase of periodontal treatment. Considering the beneficial effects of 
probiotics, L.reuteri could serve as a useful adjunct or maybe even as an 
alternative to periodontal treatment when scaling and root planing might be 
contraindicated or has to be postponed. 
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Introduction

For several decades now probiotics have been 
subject to many studies because of their beneficial 
effects on human health. So far oral probiotics have been 
evaluated primarily in the prevention and management 
of dental caries, but several studies that agree about how 
probiotic therapy might also be applicable for controlling 
periodontal disease increase. The main pathogenic 
agents associated with periodontitis are Porphyromonas 
gingivalis, Treponema denticola, Tannerella forsythia 

and Aggregatibacter actinomycetemcomitans1. These 
microorganisms colonize subgingival sites, escape 
the host immune defense system causing damage to 
periodontal tissues. Probiotics for periodontal therapy 
have not been extensively studied, but the proposed 
mechanism of their positive effect on periodontal disease 
is to adhere to biofilm and to exert health effects as a 
part of the biofilm. With an increase of resistance to 
antibiotics, probiotics could be an interesting subject 
of research in periodontalogy. Lactobacillus brevi and 
Lactobacillus reuteri are two of the species able to affect 
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divided into 2 groups of 20 patients by random sample 
method using a randomization program Generate random 
numbers. 

Inclusion criteria were: male or female subjects, 
35-50 years old, presence of a minimum of 14 teeth with 
the presence of at least 10 posterior teeth, previously 
untreated for periodontitis.  Exclusion criteria for patients 
were: systemic illness, pregnancy, lactating, earlier 
periodontal therapy, having received antibiotics in the 
3 months before the study, antibiotic therapy during 
the study period, smoking. Diagnosis of periodontitis 
grade IV is set according to The New Classification of 
Periodontal and Peri-implant Diseases and Conditions12. 
For all patients, the following periodontal parameters 
and indices were noted before the initiation of therapy: 
plaque index (PI) by O’Leary and al, gingival bleeding 
index (GBI), bleeding on probing (BOP), and clinical 
attachment loss (CAL). A dental mirror and a WHO 
periodontal were used for diagnosis. All parameters were 
registered by the same clinical investigator.

The first group of 20 patients received Lactobacillus 
reuteri lozenges after nonsurgical periodontal therapy for 
a period of 40 days, and the second group of 20 patients 
who were treated with nonsurgical periodontal therapy 
without lozenges. 

Saliva samples
After parameter registration samples of patients 

saliva was collected. Saliva samples were collected 
for all patients on working days (Monday to Friday) 
between 9-10 AM. Patients were instructed not to 
brush teeth, eat or use mouthwash 2h prior to sampling. 
Samples of passive unstimulated saliva were collected 
in polypropylene vails for collection, using draining 
method. Collected samples were refrigerated immediately 
at 4°C and maintain at this temperature for no longer 
than 2h before analysis for pathogens Aggregatibacter 
actinomycetemcomitans, Porphyromonas gingivalis, and 
Prevotella intermedia using the PERIODONTSCREEN 
REAL-TM PCR test, manufactured by Sacace 
Biotechnologies (Italy) with molecular hybridization 
method to analyze and quantify microorganisms. The 
analysis was performed according to the manufacturer’s 
instructions for plate-type instruments with the following 
cycles: hold (80 °C-120 sec), hold (95 °C-90sec and) 
and cycling (95 °C-15 sec, 60 °C- 30 sec-flourescence 
detection, and 72 °C-40 sec) in 40 cycles. Number of 
microbes is presented in CFU/ml×104.

Treatment
After baseline registration of periodontal parameters, 

the patients from both groups underwent identical 
nonsurgical periodontal therapy by the same clinician. 
Therapy was performed with ultrasonic (KAVO) and 
hand instruments (Universal Gracey Curettes, Hufriedy) 

gingivitis and plaque composition and also being specific 
markers for periodontitis2,3. Probiotics have proved to 
inhibit plaque formation by lowering the salivary PH so 
that bacteria associated with plaque formation cannot 
form plaque, and probiotics are also known to produce 
antioxidants and to neutralise the free electrons which are 
needed for the mineralization of plaque4. Supragingival 
and subgingival plaque are intimately connected, hence, 
changes in supragingival plaque will influence the 
future composition of subgingival plaque. Increasing 
the number of beneficial bacteria with the probiotics 
might be of interest in the prevention and treatment of 
periodontal diseases. Several studies reported on changes 
in the amount of plaque when probiotics were used2,3,5,6. 
Studies also showed a statistically significant decrease in 
gingivitis index and bleeding on probing when compared 
with baseline values7,8. 

Mayanagi et al. reported that the numerical sum 
of five selected periodontopathogenic bacteria in the 
probiotic group was significantly decreased in subgingival 
plaque after 4 weeks of probiotic usage and decreased 
after 8 weeks when compared with the placebo group9. 
The authors found a significantly lower number of 
Tannerella forsythia in the probiotic group compared to 
the placebo group.

Previous studies suggested that the probiotic L. 
reuteri - Prodentis can inhibit plaque and have anti-
inflammatory and anti-microbial effects that could make 
it useful in the maintenance of healthy teeth and gums5. 
Tekce et al. study included 40 patients with chronic 
periodontitis divided into two groups. Group I received 
scaling and root planing treatment (SRP) with L. reuteri 
lozenges, and group II received SRP with placebo.  
After treatment, the measured GI, PI, PD and BOP 
were significantly (p< 0.05) lower in Group I compared 
with Group II at all time points10. Sakamoto et al. have 
shown that saliva is an effective medium to analyze the 
composition of oral bacteria, and is easily obtained11.

This study aimed to evaluate the effects 
of Lactobacilli reuteri lozenges as an adjunctive 
therapeutic agent in combination with scaling and root 
planing in a randomized, clinical trial of volunteers with 
periodontitis stage IV.

Material and Methods

Patients
The study protocol was in accordance with the local 

ethical guidelines and following the Helsinki Declaration 
of Human Rights and approved by the local ethics 
committee (No.30-14-1).

This study was carried out as a randomized, clinical 
trial of volunteers with periodontitis stage IV. The 
study included 40 patients diagnosed with periodontitis 
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Statistical analysis
All data collected were subjected to statistical 

analysis. Python program was used for data analysis. 
Results are expressed as mean ± SD and proportions 
as percentages. For clinical parameters, intra-group 
comparisons were made by paired t-test and inter-group 
comparisons by unpaired t-test. P-value of less than 0.05 
was marked as statistically significant.

Results

Age and gender distribution, clinical and 
microbiological parameters were similar in both groups at 
day 0 (before therapy) (Table 1). The mean age of patients 
in the first group was 42.3 ± 4.6, and in the second group 
41.9 ± 5.2 years. The average number of teeth in patients 
in the first group was 16.95 and in group II 16.55. All 
subjects completed the 40-day study period.

in the form of full-mouth therapy with the use of a local 
anesthetic on the same day of saliva sample collection.

All patients received the same oral hygiene 
instructions. Patients were educated on Stillman’s 
modified tooth brushing technique, and to use interdental 
Curaprox brushes for interdental cleaning. All patients in 
the first group used Prodentis (L.reuteri DMS 17938 and 
L.reuteri ATCC PTA 5289) lozenges after oral hygiene 
in the morning and evening (two lozenges per day). 
Patients were instructed not to eat for one hour after 
using the lozenge. The patients from the second group 
received identical oral hygiene instructions as the first 
group.

After 40 days, for every patient from both groups 
new registration of periodontal parameters: PI, GBI, 
BOP, and CAL were performed and saliva samples 
were collected using the same method as described. 
All registrations were done by the same clinician as on 
baseline registration.

Table 1. Age and gender distribution, clinical and microbiological parameters for both groups at day 0 (baseline)

BASELINE Group 1  (non-surgical periodontal 
therapy + Lactobacillus reuteri lozenges)

Group 2 (non-surgical 
periodontal therapy) p value

Gender
Female (N) 11 10
Male (N) 9 10
Age (mean±SD) 42.3 ± 4.6 41.9 ± 5.2 P = 0.7981
PI (score) 2.1 ± 0.63 2.3 ± 0.71 P = 0.3520
GBI (%) 83.3 ± 16.2 85.1 ± 13.8 P = 0.7073
BOP(%) 66.7 ± 23.1 73.2 ± 25.5 P = 0.4035
CAL (mm) 5.8 ± 1.9 6.1 ± 1.3 P = 0.5635
A. a (CFU/ml×104) 101.2 ± 65.4 108.1 ± 58.7 P = 0.7274
P.g (CFU/ml×104) 91.1 ± 23.8 101.3 ± 17.8 P = 0.1331
P.i (CFU/ml×104) 73.1 ± 66.8 77.5 ± 54.9 P = 0.7502

Results presented in mean±SD, except for gender in number (N)

Table 2. Endline measurements of periodontal parameters and CFU values of Aggregibacter actinomycetemcomitans (A.a), 
Porphyromonas gingivalis (P.g) and Prevotella intermedia (P.i) in saliva samples

ENDLINE Group 1  (non-surgical periodontal therapy + 
Lactobacillus reuteri lozenges)

Group 2  (non-surgical 
periodontal therapy) P value

PI (score) 0.55 ± 0.23 0.34 ± 0.22 P = 0.0054
GBI (%) 67.5 ± 12.3 35.1 ± 13.5 P < 0.0001
BOP(%) 49.2 ± 10.1 31.9 ± 9.8 P < 0.0001
CAL (mm) 4.1 ± 0.4 5.6 ± 0.8 P = 0.0169
A. a (CFU/ml×104) 63.5 ± 21.3 79.7 ± 21.3 P = 0.0211
P.g (CFU/ml×104) 69.3 ± 19.8 84.6 ± 31.2 P = 0.0040
P.i (CFU/ml×104) 65.7 ± 13.4 62.3 ± 22.1 P = 0.5598

Results presented in mean±SD, except for gender in number (N)
Statistically significant results presented in bold. 
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measurements for both study groups, after the non-
surgical periodontal treatment. Reduction is seen for 
both groups for Aggregatibacter actinomycetemcomitans 
and Porphyromonas gingivalis in saliva samples as 
statistically significant, but on the other hand, results 
were not statistically significant for Prevotella intermedia 
which raises an interesting question on resistance and 
pathological potential of this microorganism. A similar 
study showed significantly reduced CFU counts of the 
pathogens Aggregatibacter actinomycetemcomitans, 
Porphyromonas gingivalis and Prevotella intermedia 
for groups that received Prodentis, either alone or in 
combination with SRP after 42 days14, which is different 
to our results for Prevotella intermedia. 

In the group were L. reuteri lozenges were 
administrated after non-surgical periodontal therapy 
Aggregatibacter actinomycetemcomitans, Porphyromonas 
gingivalis, and Prevotella intermedia were lower than in 
patients that did not receive L. reuteri lozenges, but it is 
important to emphasize that the results were statistically 
significant for Aggregatibacter actinomycetemcomitans, 
Porphyromonas gingivalis for both groups. Studies that 
were designed to evaluate the effect of scaling and root 
planing on microbial flora report significant reduction 
in subgingival plaque but there is also evidence of 
recolonization16,17. Recolonization after non-surgical 
periodontal treatment is also very important subject and 
the effects of probiotics on recolonization have to be 
further studied since studies found that Aggregatibacter 
actinomycetemcomitans was present in 40% of the 
samples taken before and in 23% of the samples taken 
after mechanical periodontal treatment that included 
scaling and root planing with oral hygiene instructions in 
patients with adult periodontitis18.

Conclusions

Oral administration of probiotics is an effective 
adjunct to mechanical treatment (scaling and root planing) 
of periodontitis stage IV. Their adjunctive use is likely to 
improve disease control and more studies of their effect 
on oral microflora in patients with periodontitis is needed, 
especially if use of probiotics could help reduce the need 
for antibiotics. Further studies are also required to clarify 
the optimal dose of the lozenges and duration of the 
probiotics administration. 

References

1. Houle MA, Grenier D. Maladies parodontales: 
connaissancesactuelles. Current concepts in periodontal 
diseases. Med Malad Infect, 2003;33:331-340.

At the baseline registration of periodontal parameters, 
there was no statistically significant difference between 
the two study groups. There was no statistically significant 
difference in Aggregatibacter actinomycetemcomitans, 
Porphyromonas gingivalis and Prevotella intermedia in 
saliva samples of patients of two study groups.

At the endline measurements, results show 
statistically significant difference in periodontal parameters 
results in two groups (Table 2). Aggregatibacter 
actinomycetemcomitans and Porphyromonas gingivalis 
also show a statistically significant difference between the 
two study groups. However, results were not statistically 
significant for Prevotella intermedia (P= 0.5598).

If we compare the results for Aggregatibacter 
actinomycetemcomitans, Porphyromonas gingivalis and 
Prevotella intermedia in saliva samples for patients of the 
first group who received Lactobacillus reuteri lozenges 
after nonsurgical periodontal therapy for a period of 40 
days, results show a statistically significant reduction in 
Aggregatibacter actinomycetemcomitans (P= 0.0189) and 
Porphyromonas gingivalis (P= 0.0004), but the results 
were not statistically significant for Prevotella intermedia 
(P= 0.6299). 

Similar in the second study group of patients who 
did not receive Lactobacillus reuteri lozenges after 
nonsurgical periodontal therapy, results were statistically 
significant for Aggregatibacter actinomycetemcomitans 
(P= 0.0490) and Porphyromonas gingivalis (P= 0.0444), 
but the results were not statistically significant for 
Prevotella intermedia (P= 0.2579).

Discussion

Effects of non-surgical periodontal therapy (scaling 
and root planing) have shown to be very effective 
for patients who haven’t been previously treated for 
periodontal disease. Probiotics do represent a new area of 
research in periodontal therapy, and adjuvant effects on 
periodontal therapy based on current research data are not 
clear. Much more scientific papers and research are needed 
to have a better understanding of these forms of lives in 
order to broaden their potential applications for periodontal 
health. Effects of non-surgical periodontal treatment and 
oral hygiene improvement on plaque reduction were similar 
to other studies13,14,15. In a study from 2006 L. reuteri 
has been shown to be effective in reducing gingivitis and 
plaque in moderate to severe gingivitis5. Periodontal 
parameter CAL was significantly reduced in the group that 
received L. reuteri lozenges after non-surgical periodontal 
treatment (P= 0.0004), and in the patients that did not 
receive L. reuteri lozenges CAL was also reduced but the 
result was not statistically significant (P= 0.1512).

The results of this study have shown a statistically 
significant reduction in periodontal parameters 



Balk J Dent Med, Vol 25, 2021 Effects of Lactobacillus Reuteri Lozenges  45

13. Proye M, Caton J, Polson A. Initial healing of periodontal 
pockets after a single episode of root planning monitored by 
controlled probing forces. J Periodontol, 1982;53:296-301.  

14. Mousque`s T, Listgarten MA, Phillips RW. Effect of scaling 
and root planing on the composition of the human subgingival 
microbial flora. J Periodontal Res, 1980;15:144-151. 

15. Vivekananda MR, Vandana KL, Bhat KG. Effect of the 
probiotic Lactobacilli reuteri (Prodentis) in the management 
of periodontal disease: a preliminary randomized clinical 
trial, J Oral Microbiol, 2010;2:5344. 

16. Amornchat C, Rassameemasmaung S, Sirpairojthikoon 
W,  Swasdison S. Invasion of Porphyromonas gingivalis into 
human gingival fibroblasts in vitro. J Int Acad Periodontol, 
2003; 5:98-105.  

17. Sbordone L, Ramaglia L, Gulletta E, Iacono V. 
Recolonization of the subgingival microflora after scaling 
and root planing in human periodontitis. J Periodontol, 
1990;61:579-584. 

18. Mombelli A, Gmu ̈r R, Gobbi C, Lang NP. Actinobacillus 
actinomycetemcomitans in adult periodontitis. I. 
Topographic distribution before and after treatment. J 
Periodontol, 1994;65:820-826. 

Conflict of Interests: Nothing to declare.
Financial Disclosure Statement: Nothing to declare.
Human Rights Statement: All the procedures on humans were 
conducted in accordance with the Helsinki Declaration of 1975, 
as revised 2000. Consent was obtained from the patient/s and ap-
proved for the current study by national ethical committee.
Animal Rights Statement: None required. 

Received on Jun 3, 2020.
Revised on August 2, 2020.
Accepted on September 20, 2020.

Correspondence:

Zerina Hadžić 
Private Dental Practice 
Sarajevo, Bosnia and Herzegovina 
e-mail: smajic.zerina@gmail.com

2. Krasse P, Carlsson B, Dahl C, Paulsson A, Nilsson A. 
Decreased gum bleeding and reduced gingivitis by the 
probiotic Lactobacillus reuteri. Swed Dent J, 2006;30:55-60. 

3. Riccia DND, Bizzini F, Perili MG, Polimenni A, Trinceirri 
V. Anti-inflammatory effects of L. brevei on periodontal 
disease. Oral Dis, 2007;13:376-385.

4. Dhawan R, Dhawan S. Role of probiotics on oral health: 
A randomized, double-blind, placebo-controlled study. J 
Interdiscip Dent, 2013;3:71-78. 

5. Kang M S, Chung J, Kim SM, Yang KH, Oh JS. Effect of 
Weissella cibaria isolates on the formation of Streptococcus 
mutans biofilm. Caries Res, 2006;40:418– 425. 

6. Staab B, Eick S, Knofler G, Jentsch, H. The influence of a 
probiotic milk drink on the development of gingivitis: a 
pilot study. J Clin Periodontol, 2009;36:850-856. 

7. Shimauchi H, Mayanagi G, Nakaya S, Minamibuchi M, 
Ito Y, Yamaki K, Hirata H. Improvement of periodontal 
condition by probiotics with Lactobacillus salivarius WB21: 
a randomized, double-blind, placebo-controlled study. J Clin 
Periodontol, 2008;35:897-905. 

8.  Twetman S, Derawi B, Keller M, Ekstrand K, Yucel-
Lindberg T, Stecksen-Blicks C. Short-term effect of 
chewing gums containing probiotic Lactobacillus reuteri on 
the levels of inflammatory mediators in gingival crevicular 
fluid. Acta Odontol Scand, 2009;67: 19– 24. 

9. Mayanagi G, Kimura M, Nakaya S, Hirata H, Sakamoto 
M, Benno Y, Shimauchi H. Probiotic effects of orally 
administreted Lactobacillus salivarius WB21-containing 
tablets on periodontopathic bacteria: a double-blinded, 
placebo-controlled, randomized clinical trial. J Clin 
Periodontol. 2009;36:506-513.

10. Tekce M, Ince G, Gursoy H, Ipci SD, Cakar G, Kadir T, 
Yilmaz S. Clinical and microbiological effects of probiotic 
lozenges in the treatment of chronic periodontitis: a 1-year 
follow-up study. J Clin Periodontol, 2015;42:363-372.

11. Sakamoto M, Takeuchi Y, Umeda M, Ishikawa I, Benno Y. 
Application of terminal RFLP analysis to characterize oral 
bacterial flora in saliva of healthy subjects and patients with 
periodontitis. J Med Microbiol, 2003;52:79-89.

12. Caton JG, Armitage G, Berglundh T, Chapple ILC, Jepsen 
S, Kornman KS et al. A new classification sheme for 
periodontal and peri-implant diseases and conditions – 
introduction and key changes from the 1999 classification. J 
Clin Periodontol, 2018;45:1-8.


