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Abstract

Background: Periodontitis is one of the most prevalent chronic inflammatory noncommunicable and multifactorial diseases. Objectives: 
The present study was aimed to detect the effect of systemic antibiotics as disjunctive to nonsurgical treatment of generalized periodontitis 
(grade I and grade II) on the bacterial count and clinical periodontal parameters. Materials and Methods: Subgingival plaque samples were 
collected from 40 patients with generalized periodontitis, 20 patients were treated with scaling and root planning only, and 20 patients were 
treated with a combination of ciprofloxacin 500 mg and metronidazole 500 mg with scaling and root planning. Moreover, 20 samples were 
collected from healthy patients as a control group. Specific periodontal pathogen genes for Tannerella forsythia (BspA, CIpB genes) were 
identified using real time polymerase reaction (RT-PCR). Results: In this study, 120 samples were detected for the presence of T. forsythia 
by RT-PCR technique, and the specific ClpB, and BspA primers’ genes were used for the amplification of a fragment of these genes for 
the identification of T. forsythia. The results showed that the presence of ClpB and BspA in all (100%). BspA and ClpB showed a decrease 
but non-significant differences before and after treatment, whereas the periodontal parameter, probing pocket depth, plaque score, and 
bleeding on probing showed a significant decrease after treatment except clinical attachment lose showing a non-significant difference. 
Conclusion: Clinical treatment (scaling and root planning) is often helpful in the treatment of generalized periodontal disease (grade I and 
grade II) without the need for antimicrobial therapy as soon as possible.
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Introduction
Periodontal disease is an infection of the soft plus solid tissues 
that support the teeth, and it is regarded as being one of the 
leading causes of tooth damage in the world.[1] It develops 
as a result of untreated gingivitis, a condition caused by the 
accumulation of dental plaque and characterized clinically by 
inflammation of the margina1 gums by bleeding on probing. 
If this procedure is not stopped, periodontitis will develop, 
resulting in irreparable periodontic attachment loss, pockets, 
recessions, and finally tooth quality and loss.[2] Periodontal 
disease may be a chronic disease triggered by microorganism 
infections that activate the host’ immune responses, thereby 
inflicting damage of the assistant tissues of the teeth, forming 
periodontic pockets, and finally resulting in tooth loss.[3] These 
challenges could be caused by the advanced periodontal 
bacteria, which have a lot of variations across people. Also, 
it has been well established that there are differences in the 
distribution of periodontal bacteria among populations.[4]

The goal of periodontal cure is to remove bacterial deposits 
and thereby reverse the inflammatory process. Scaling 
and root planning (SRP) is a nonsurgical gold-operative 
treatment that removes dental plaque and calculus while 
also polishing root surfaces.[5] The most relevant drawback 
of SRP is the lack of long-term results as a result of 
ultimate microorganism recolonization following medical 
treatment.[6] As a result, related treatments such as 
antibiotics, photodynamic therapy, antioxidants, natural 
substances, supplements (e.g., melatonin), and, more 
recently, probiotic therapy, have been introduced to SRP.[7] 
This last strategy, in particular, is gaining traction in the 
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scientific community due to the lack of antibiotic-related 
side effects.[8]

Probiotics, according to the Food and Agriculture 
Organization and therefore the World Health Organization, 
are “live microorganism that impart a health benefit on the 
host when provided in suitable proportions.”[9] Probiotics 
effects will be clarified through a variety of processes, including 
competition with periodontopathogens, the assembly of 
antimicrobial compounds, the enhancement of the membrane 
barrier, and immunomodulatory effect.[10] The large number 
of microorganism species seen in standard periodontic 
microbiota can make determining microorganism profiles in 
sub-animal tissue plaques even more difficult.[11] It is possible 
that low-level dental medicine pathogens can be found in 
periodontally healthy people. These choices for periodontal 
microbiota, which can induce inflammation, highlight the 
necessity for a second proper microbe designation to aid in 
clinical diagnosis and lead to a more comprehensive treatment 
strategy. People with and without periodontal inflammation 
have the same five bacteria species in their sub-animal tissue 
biofilms.[12] The red complex, which includes Porphyromonase 
gingivalis, Tannerella forsythia, and Spirochete denticola, is an 
example of this.[13]

Tannerella forsythia, a gram-negative anaerobic organism, 
inhabits the mature biofilm gift at sites expressing 
progressive periodontitis. It is a neighborhood of “red 
complex” cluster that contributes to the pathologic 
process of periodontitis. The BspA macromolecule and 
ClpB sequence encoded amino acid enzyme play an 
important role within the virulence of T. forsythia.[14] ClpB 
could be a crucial part of protein internal control, which 
maintains a protein physiological condition (proteostasis) 
in microorganism cells and supports their existence below 
environmental stresses by mediating the reactivation of 
protein collections.[15] BspA proteins are leucine-rich repeat 
(LRR)-containing proteins characterized by a 23 organics 
compound-long repetitive motif (called TpLRR) that is 
generally found in the N-terminal region.[16] These surface 
proteins mediate host pathogen interactions and promote 
cell aggregations. Moreover, BspA-deficient mutants of 
T. forsythia are less probable to induce an alveolar bone loss 
in mice. BspAs are found in different eukaryotic pathogens 
appreciate, wherever they were found to be concerned in 
taxis toward a tumor sphacelus issue.[17] It is thought that 
genes encryption BspA was introduced into the genomes 
of T. forsythia and contemplated virulence factors.[18]

The aim of the present study was to detect the effect of 
systemic antibiotics as adjunctive to nonsurgical treatment 
of generalized periodontitis (grade I and grade II) on the 
bacterial count and clinical periodontal parameters.

Materials and Methods
In this study, 40 patients with generalized periodontitis 
(grade I  and grade II) from both sex (35 male patients 

and 5 female patients) with age range from 25 to 60 years 
were divided into two groups, in which 20 patients were 
treated with nonsurgical periodontal treatment only, and 
20 patients were treated with combination of amoxicillin 
500 mg and metronidazole 250 mg. A total of 10 patients 
apparently with healthy periodontium were added as 
control study group. A total of 120 samples were collected 
(two samples from each subject).

The clinical periodontal parameters were measured 
from six sites for each subject. Two sub-gingival plaque 
samples were collected from each subject from the sites 
that were measured to have CAL between 1 and 4 mm. 
The test locations were air-dried and maintained dry with 
cotton rolls after gentle removal of supragingival plaque. 
To obtain the sub-gingival plaque, sterile paper points 
(size #30) were placed for 30 s into the desired location 
(periodontal pockets or gingival sulcus). Any paper that 
had been contaminated with blood was discarded. Each 
paper point was immediately placed into a microfuge 
tube containing 1ml phosphate buffer saline from each 
sampling site. After that, the samples for real-time PCR 
analysis were kept at –20°C. Tannerella forsythia was 
quantified with primer design, and bacterial genomic 
DNA was quantified with primer design according to 
the manufacturer’s methodology. The reaction mix was 
designed to include enough reactions for the negative 
control and standard curve wells were prepared. The clpB 
and bspA genes amplification plots using qPCR samples 
contained all samples, according to the real-time PCR 
program parameters and reaction volume provided in 
Table 1. The photo was taken straight from the qPCR 
machine.

Ethical approval
Before the collection of samples, all the participants 
included in this study were informed, and their consent 
was obtained using consent form with document number 
566 to conduct the tests and publish the results (containing 
the number and date in 30/01/2022).

Statistical analysis
All statistical analyses are conducted by using SPSS 
version 26.0 software (SPSS, IBM Company, Chicago, 
IL).

Table  1: The primers, sequences, and PCR conditions of 
specific primer genes (ClpB, BspA) for the identification of 
bacteria

Gene name Primer sequence (5´- 3´) 
ClpB F: i5’ GAAGCCATCCGACGTAAACC ‘  

R: 5’ GTCTTCGTCTCGGCAATCAC ‘3

BspA F: 15’ TCACTATTGTGTCTCGCTG ‘3  
R: 15’ TCTCTCCGATTGTGGTTA ‘3i
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DNA extraction
Method was developed using the manufacturing 
company’s genomic DNA kit (EASY PURE® Micro 
Genomic DNA Kit). Table 1 lists the primers utilized 
for the amplification of fragment-specific primer genes 
(ClpB, BspA) for T. forsythia identification [Table 1].

Results
In this study, 60 samples were detected for presence of 
T. forsythia by using RT-PCR technique. The specific ClpB 
and BspA primers’ genes were used for the amplification 
of a fragment these genes for identification of T. forsythia. 
The results showed the presence of ClpB and BspA in all 
samples (100%) as shown in Figures 1, 2.

A total of 40 patients were asked to participate in the study 
after meeting the inclusion criteria. All the patients agreed 
to participate and received the allocated intervention. 
Twenty control patients without periodontitis (periodontal 
health) with mean age (21.5 ± 1.3) years (2 male patients 
and 8 female patients) and 40 patients with generalized 
periodontitis were divided into two groups: Group 
A  included 20 patients who were treated by SRP with 
mean age (51.5 ± 8.7), and group B included 20 patients 
who were treated with amoxicillin and metronidazole with 
mean (49.9 ± 7.2). The results are shown in Table 2.

In Table 3, descriptive data included primer 2/ bacterial 
load, primer 1/bacterial load, and clinical periodontal 
parameters among the study groups. The result showed 
that there were no significant difference in bacterial counts 
between the study groups and control.

In Table 4, the effect of scaling and root planning on the 
bacterial counts and clinical periodontal parameters was 
investigated. The results showed that there were non-
significant differences between the bacterial counts before 
and after nonsurgical treatment. A decrease was noted in 
the counts of T. forsythia after the nonsurgical treatment 
than before it, whereas, there was a significant difference, 
in which all the periodontal parameters, as results showed 
decreased after SRP.

In Table 5, the effect of amoxicillin and metronidazole on 
the bacterial counts and clinical periodontal parameters 
was studied. The results showed that the counts of 
T. forsythia decreased after the administration of systemic 
antibiotics but also this decrease was statistically not 
significant, whereas the clinical periodontal parameters 
showed marked decrease after the antibiotic usage, in 
which the difference before and after the treatment was 
statistically significant.

Discussion
In the current study, 120 sub-gingival plaque samples 
collected from 60 subjects to detect the presence of 
T. forsythia by RT-PCR technique, and the precise ClpB 
and BspA primers genes were used for the amplification 
of these genes for identification of T. forsythia. The results 
showed the presence of ClpB and BspA in all periodontitis 
subjects (100%). The results were compatible with several 
authors.[19-21] RTPCR is a DNA amplification technology 
that allows for the accurate assessment of macromolecule 
levels by observing fluorescent signals at a cycle-to-cycle 
pace. It plays an acute role in the detection of infective 
microorganisms in mixed oral infections.[22] According 
to Saito et  al.[23], PCR will provide up to 41-fold better 
sensitivity compared to colony enumeration, offering 36 
% to 51 %, which will increase within the specified cases 
of T. forsythia. The study of ribosomal sequences is used 
to detect and quantify oral microorganisms at a molecular 
level.[24] Variations in ribosomal DNA copy counts among 
species and strains, however, have been proven to impede 
accurate cell-level assessment.[25]

The bspA and ClpB protein-encoding genes have been 
used as a replacement marking for microorganism ecology 
studies, offering biological process resolutions similar to 
the116S rRNA sequence at many compartmentalization 
levels. Similarly, the single-copy supermolecule encryption 
genes clpB and bspA are used as distinct markers for the 
quantification of T.  forsythiai in dental samples, with 
satisfactory detection sensitivity.[26] This study showed that 
there was a decrease in the count of T. forsythia after SRP 
and ciprofloxacin + metronidazol (CI + MT). These results 
were consistence with the study of Feres et al.,[27] who found 
that there was no statistical significance in the count of 
T. forsythia between two groups (SRP, CI + MT at baseline 
and after treatment). While the results of Octavia et al.,[28] 
were incompatible with results of this study. They found 

Figure 1: ClpB gene amplification by real time PCR

Figure 2: BspA gene amplification by real time PCR
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that a total  count of T. forsythia was decreased significantly 
compared with the count before scaling and root planning 
(SRP). Teughels et al.[29] also found that CI+MT treatment 
provided same microbiological outcomes with control 
subjects and who had received SRP after treatment.

In another study utilizing real-time PCR, Abdelbary 
et al.[30] reported that T. forsythia  level was significantly 
decreased in antibiotic therapy group. Kocak et  al.,[31] 
revealed that the application of diode laser, as an adjunct 
to nonsurgical periodontal therapy, has an effect on the 
reduction of red complex microorganisms in patients with 

chronic periodontitis. Moreover, Abdelbary et al.,[30] also 
documented that better clinical outcomes are related with 
ciprofloxacin + metronidazol (CI+MT) supplementation. 
The results of some other study shown by Ardila et al.,[32] 
have also supported the clinical parameter of AM+MT 
adjunction to SRP. However, Yaprak et  al.,[33] reported 
that CI+MT supplementation to SRP did not exhibit any 
significant difference in the clinical parameters compared 
with controls. Systemic CI+MT treatment did not exhibit 
any additional effect in the decrease of T. forsythia count 
in periodontitis patients.[34] This may be explained by the 

Table 2: The demographic data of the subjects who were involved in the study

Parameters Rooting planning and scaling group Ciprofloxacin and metronidazole treatment group Control group 
Age/years Mean ± SD 51.5 ± 8.745 49.9 ± 7.232 21.5 ± 1.318

Sex No. (%) Male 14 (70%) 20 (100%) 4 (20%)

Female 6 (30%) 0 16 (80%)

Table 3: Descriptive data comparing average of two treatment groups with control group

Parameters Nonsurgical treatment group Ciprofloxacin and metronidazole treatment group Control group *P value 

Mean ± SD Mean ± SD Mean ± SD
Primer 2/bacterial load 1054 ± 197 1089 ± 746 755 ± 779 **ns

Primer 1/bacterial load 1216 ± 549 829 ± 679 785 ± 812 **ns

Probing pocket depth/mm 2.98 ± 0.57 3.20 ± 0.64 1.69 ± 0.32 *s

Clinical attachment loos/ mm 3.67 ± 1.25 3.53 ± 0.48 0 **ns

Plaque score 34.18 ± 7.68 44.78 ± 15.64 10.61 ± 3.07 *s

Bleeding on probing/ % 32.91 ± 9.40 35.19 ± 9.48 5.13 ± 1.32 *s
*One-way ANOVA test

Table 4: The effect of scaling and root planning on the bacterial counts and clinical periodontal parameters

Parameters Before treatment After treatment P value 

Mean ± SD Mean ± SD
Primer 2/bacterial copy number 1054 ± 197 623 ± 793 **ns

Primer 1/bacterial copy number 785 ± 812 67350 ± 832 **ns

Probing pocket depth/mm 2.98 ± 0.57 2.75 ± 0.55 *s

Clinical attachment loos/ mm 4.38 ± 0.8 4.66 ± 1.2 **ns

Plaque index/% 34.18 ± 7.68 27.6 ± 5.37 *s

Bleeding on probing/% 32.91 ± 9.40 27.81 ± 8.27 *s
*Paired sample t test
**Wilcoxon signed ranks test

Table 5: The effect of amoxicillin and metronidazole on the bacterial counts and clinical periodontal parameters

Parameters Ciprofloxacin and metronidazole treatment group P value

Before treatment After treatment 

Mean ± SD Mean ± SD
Primer 2 /bacterial copy number 1089 ± 746 103 ± 892 **ns

Primer 1/bacterial copy number 829 ± 679 995 ± 724 **ns

Probing pocket depth/mm 3.20 ± 0.642 2.70 ± 0.53 *s

Clinical attachment loos/ mm 3.53 ± 0.48 4.69 ± 0.91 **ns

Plaque index/ % 44.78 ± 15.64 31.3 ± 8.19 *s

Bleeding on probing/ % 35.19 ± 9.48 26.4 ± 7.71 **s
*Paired sample T test
**Wilcoxon signed ranks test
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high degree of antibiotic resistance pattern of T. forsythia. 
Besides, T. forsythia is thought as a reservoir for antibiotic 
resistance genes and potential source of other species.[35,36]

Conclusion

This study concluded the effect of nonsurgical treatment of 
periodontitis on T. forsythia seems to be of great effect in the 
reduction of their counts, without subjecting the patients to 
the side effects of systemic antimicrobial therapy.
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