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Abstract: 

Aim: To report the pattern of distribution of 

the aerobic subgingival microflora in patients 

with and without periodontitis undergoing 

tooth extraction and healthy controls. 

Methods: The prevalence and the distribution 

of the aerobic cultivable microflora were 

examined in healthy controls, patients 

undergoing tooth extractions without 

periodontitis and patients undergoing tooth 

extraction with periodontitis. The bacterial 

isolates were grown using standard culture 

techniques and the isolates were identified 

using automated Vitek2 (bioMerieux). 

Results: A total of 370 aerobic isolates, 

comprised of 32 different species were 

identified in this study. Majority of the strains 

225 (60.81%) were isolated from patients of 

periodontitis as compared to 145 (39.19%) 

patients without periodontitis.  

Conclusions: There is a distinctive bacterial 

flora in the healthy oral cavity which is 

different from that of the patients with 

periodontitis. However, there is predominance 

of viridans group streptococci in the 

subgingival plaque of healthy controls and 

patients as well, suggesting their contribution 

in progression of periodontitis, if oral hygiene 

is compromised.  
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Introduction: 

The oral cavity is colonized with different 

types of microorganisms.(1) Oral cavity is the 

initial part of the gastrointestinal tract; due to 

the regular supply of food it makes an 

environment favourable for the growth of 

microorganisms. The microbiology of the oral 

subgingival flora has been the area of intense 

investigation for several decades. This focus is 

justifiable since bacteria are the etiological 

agents of periodontitis and other oral diseases, 

which remain the primary cause of tooth loss 

in adults worldwide.  

The largest biomass of oral bacteria in the 

mouth exists on the teeth, which comprises 

dental plaque, can accumulate upto 1011 
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organisms per gram wet weight and bacteria 

form the predominant microflora of the dental 

plaque.(2) Species of bacteria which are 

normally associated with subgingival plaque 

are also associated with periodontopathic 

pathogens such as Porphyromonas gingivalis, 

Treponema denticola, and Prevotella 

intermedia in periodontal disease.(3) It is 

therefore essential to gain a complete 

understanding of the bacteria colonising the 

subgingival plaque, which are associated with 

the periodontopathic pathogens in periodontal 

disease process and systemic infections such 

as infective endocarditis. Considering this dual 

relationship of the oral microflora in health 

and disease, it is vital to understand its 

composition and define its role in the oral 

cavity.  In the present study an attempt has 

been made to find out the bacterial isolates 

commonly associated with the subgingival 

plaque in patients with and without 

periodontitis undergoing tooth extraction.  

Materials and methods: 

This study was approved by the institutional 

ethical committee. This study included 120 

subjects, divided into three groups: 

(Group I) 40 healthy controls   

(Group II) 46 patients undergoing single tooth 

extraction without periodontitis. 

(Group III) 34 patients undergoing single 

tooth extraction with periodontitis. 

 A written informed consent was obtained 

from all participants. 

Exclusion criteria: 

We excluded patients if they had fewer than 

10 teeth; an active viral infection, poorly 

controlled systemic disease, penicillin allergy, 

antimicrobial usage within three months prior 

dental treatment, temperature greater than 

100.5°F or facial cellulitis; or were 

immunocompromised by virtue of disease or 

medications.  

Inclusion criteria: 

Patients :The study was initiated with patients 

who were enrolled with our hospital-based 

dental services who needed to have at least 

one erupted tooth extracted. 

Controls -Controls were healthy subjects who 

were matched for age and sex and satisfied the 

same exclusion criteria as the cases.  

Bacteriological analysis: 

A prospective bacteriological analysis of the 

subgingival plaque was carried out in patients 

and controls after taking pre-informed and 

written consents from the volunteers.  

Clinical samples of subgingival plaque were 

obtained from healthy controls and patients 

undergoing tooth extraction. Subgingival 

plaque samples were collected from the 

gingival area of buccal and lingual tooth 

surfaces using sterile Gracey curettes into 

sterile ringer’s solution.
 (7) 
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Subgingival plaque specimens were inoculated 

onto special media, Tryptone soya blood agar 

supplemented with strepto supplement 

(Nalidixic acid 3.750 mg, Nemomycin 

sulphate 1.060 mg and Polymixin B sulphate 

8500 units for 500 ml media) and Mutans 

Sanguis agar (Himedia laboratories, Mumbai). 

Cultures with growth were further subjected to 

standard biochemical identification using 

automated Vitek 2 (bioMérieux) system to 

complete the strain identification. 

Results: 

 The average age of the 120 adult 

subjects was 49 years, 8 months ± 3 years, 8 

months.  

Subgingival plaque bacteriology:  

A total of 69 bacterial strains were isolated 

from subgingival plaque of group I healthy 

controls comprising of 17 bacterial species 

(Table 1). The predominant isolates were 

viridans group streptococci 59 (85.51%), 

whereas the other bacterial strains included 

Kocuria rosea 3 (4.35%), Gemella 

morbillorum 2 (2.90%), Kocuria cristinae 2 

(2.90%), coagulase negative staphylococci 1 

(1.45) and other bacterial species.  

           The distribution of aerobic organisms 

isolated from subgingival plaque samples of 

patients undergoing tooth extraction without 

periodontitis (group II) and patients 

undergoing tooth extraction with periodontitis 

(group III) is shown in Table 2. Out of the 80 

patients of tooth extraction, all the subgingival 

plaque samples (yielded positive cultures; 

producing 370 different isolates of which 

majority were 260 (70.27%) were viridans 

streptococci. Isolation of viridans group 

streptococci was highest among the Group III 

subjects with periodontitis 167 (45.30%), 

when compared to group II subjects without 

periodontitis 93 (25.13%). However, the rate 

of isolation of other bacteria was almost 

similar in both groups; Group III 58 (15.67%) 

and Group II 52 (14.05%). Overall rate of 

bacterial isolation was higher in Group III 

subjects with periodontitis 225 (60.81%) than 

Group II subjects without periodontitis 145 

(39.18%). 
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Table No. 1: Distribution of bacterial strains isolated from subgingival plaque of group           

                      A-healthy controls (n=40) on aerobic culture 

Sr. No Non-streptococcal species No. (%) 

1 Kocuria rosea 3 (4.35) 

2 Gemella morbillorum 2 (2.90) 

3 Kocuria cristinae 2 (2.90) 

4 CONS 1 (1.45) 

5 Micrococcus spp. 1 (1.45) 

6 Neisseriae spp. 1 (1.45) 

Sub- total I 10 (14.49) 

 

Viridans group streptococcal species  

 

7 Steptococcus oralis 12 (17.39) 

8 Streptococcus mutans 12 (17.39) 

9 Streptococcus mitis 9 (13.04) 

10 Granulicatella elegans 6 (8.70) 

11 Granulicatella adiacens 4 (5.80) 

12 Streptococcus anginosus 4 (5.80) 

13 Streptococcus gordonii 3 (4.35) 

14 Streptococcus sanguinis 3 (4.35) 

15 Streptococcus constellatus 2 (2.90) 

16 Streptococcus parasanguinis 2 (2.90) 

17 Streptococcus sinensis 2 (2.90) 

Sub- total II 59 (85.51) 

 

Total I + II 69 (100) 
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Table No. 2: Distribution of microorganisms isolated from subgingival plaque of patients 

undergoing tooth extraction with and without periodontitis (n=80) 

 

Microorganism isolated Patients without 

periodontitis    

Group I (n=46) 

Patients with 

periodontitis                                              

Group II (n=34) 

 

 

Total isolates 

Bacterial isolates No. of isolates 

Kocuria rosea 8 11 19 

Enterococcus spp. 5 6 11 

Gemella morbillorum 4 7 11 

CONS 3 8 11 

Corynebacterium spp. 4 4 8 

Neisseriae spp. 5 3 8 

Staphylococcus aureus 4 3 7 

Kocuria cristinae 3 3 6 

Micrococcus spp. 2 4 6 

Bacillus spp. 4 1 5 

Rothia spp. 4 1 5 

Eikenella spp. 1 3 4 

Acinetobacter lwoffi 2 1 3 

Escherischia coli 1 1 2 

Lactococcus spp. 2 0 2 

Erysipelothrix rhusiopathiae 0 1 1 

Pseudomonas aeruginosa 0 1 1 

sub-total 1 52 58 110 

Viridans Group Streptococci 

Streptococcus mitis 12 38 50 

Steptococcus oralis 12 33 45 

Streptococcus mutans 14 16 30 

Streptococcus anginosus 2 4 6 
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streptococcus constellatus 2 5 7 

Streptococcus sanguinis 18 23 41 

Streptococcus parasanguinis 5 7 12 

Streptococcus gordonii 1 3 4 

Streptococcus hyointestinalis 0 1 1 

Streptococcus pluranimalium 0 1 1 

Streptococcus sinensis 1 1 2 

Streptococcus thoraltensis  0 1 1 

Streptococcus tigurinus 0 1 1 

Nutritionally variant streptococci     

Granulicatella adiacens 9 12 21 

Granulicatella elegans 17 21 38 

sub-total 2 93 167 260 

Total isolates (1+2) 145 225 370  

 

Discussion: 

It has long been known that oral 

bacteria preferentially colonize different 

surfaces in the oral cavity as a result of 

specific adhesins on the bacterial surface 

binding to complementary specific receptors 

on a given oral surface.(8,9)  The purpose of 

this study was to define the predominant 

bacterial flora of the healthy oral cavity by 

identifying and comparing the cultivable 

bacterial species from the subgingival plaques 

from patients with and without periodontitis 

and healthy controls.  

It was observed that, a total of 69 

aerobic isolates from healthy controls and 370 

aerobic isolates from patients undergoing 

tooth extraction were recovered. Among these 

isolates, majority of the strains belonged to 

viridans group of streptococci 59 (85.51%) in 

controls and 260 (70.27%) in patients 

undergoing tooth extraction, whereas the other 

bacterial strains accounted for 10 (14.49%) in 

controls and 110 (29.73%) in patients 

undergoing tooth extraction (Table 1, 2).  

The oral cavity can be colonized by a 

wide range of bacteria; more than 700 species 

have been detected.(10) Viridans streptococci 

constitute a significant proportion of the flora 

around the teeth, especially in the dental 

biofilm that grows above the gingival crest. 

The supragingival plaque also contains a 

higher proportion of viridans streptococci 
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species, whereas deeper periodontal pockets 

harbour more anaerobic and Gram-negative 

species. These factors may explain our finding 

of high incidence of viridians streptococcal 

isolation from the subgingival plaque in the 

study population. Our findings are in 

agreement with many earlier studies, which 

have also reported predominance of viridians 

streptococci in the oral flora, as compared to 

other bacterial genera.(11-16) 

Our study also shows a significant 

relationship between distribution of 

subgingival plaque micoflora and poor oral 

hygiene and periodontal disease parameters. 

High rate of bacterial isolation 225 (60.81%) 

was observed in patients with periodontitis, 

whereas the rate of bacterial isolation 145 

(39.19%) in patients without periodontitis was 

comparatively less, these findings fairly 

correlate to the fact that poor oral hygiene 

results in plaque and calculus accumulation 

around teeth that can lead to inflammation and 

ulceration of the gingival tissues (that is, 

gingivitis), which precedes periodontitis and 

eventual tooth loss.(17) 

Conclusion:  

There is a distinctive bacterial flora in 

the healthy oral cavity which is different from 

that of the patients with periodontitis. 

However, there is predominance of viridans 

group streptococci in the subgingival plaque 

of healthy controls and patients as well, 

suggesting their contribution in progression of 

periodontitis, if oral hygiene is compromised. 

Further studies are necessary to analyze larger 

numbers of clinical samples for the levels of 

essentially all oral bacteria in well controlled 

clinical studies; to draw concrete evidences 

about the distribution of bacteria in the 

subgingival bacterial community and their role 

in periodontal diseases. 

 

Conflict of interest: None to declare 

Source of funding: Nil 

 

References: 

1. Ribet D, Pascale C. How bacterial 

pathogens colonize their hosts and 

invade deeper tissues. Microbes and 

Infection.2015;17(3):173-183. 

http://dx.doi.org/10.1016/j.micinf.201

5.01.004. 

2. Gibbons RJ, Houte JV. Bacterial 

adherence in oral microbial ecology. 

Annu Rev Microbiol 1975;29:19-42. 

3. Socransky S, Haffajee A, Cugini M, 

Smith C, Kent RJ. Microbial 

complexes in subgingival plaque. J 

Clin  Periodontol 1998;25:134-144. 

4. Beighton D, Carr AD, Oppenheim 

BA. Identification of viridans 

streptococci associated with 

bacteremia in neutropenic cancer 

http://dx.doi.org/10.1016/j.micinf.2015.01.004
http://dx.doi.org/10.1016/j.micinf.2015.01.004


WIMJOURNAL, Volume No. 3, Issue No. 1, 2016                                        Dhotre S. V. 

 
 

© Walawalkar International Medical Journal  8 
 

patients. J Med Microbiol 

1994;40:202-204. 

5. Jacobs JA, Schouten HC, Stobberingh 

EE, Soeters PB. Viridans streptococci 

isolated from bloodstream. Relevance 

of species identification. Diagn 

Microbiol Infect Dis 1995;22:267-273. 

6. Elting LS, Bodey GP, Keefe BH. 

Septicemia and shock syndrome due to 

viridans streptococci: a case control 

study of predisposing factors. Clin 

Infect Dis 1992;14:1201-1207. 

7. Petersilka GJ, Tunkel J, Barakos K, 

Heinecke A, Häberlein I, Flemmig TF. 

Subgingival Plaque Removal at 

Interdental Sites Using a Low 

Abrasive Air Polishing Powder. J 

Peridontol 2003;74(3):307–311. 

8. Gibbons  RJ. Bacterial adhesion to 

oral tissues: a model for infectious 

diseases. J Dent Res 1989;68:750–60. 

9. Gibbons, Spinell DM, Skobe Z. 

Selective adherence as a determinant 

of the host tropisms of certain 

indigenous and pathogenic bacteria. 

Infect Immun 1976;13:238–246. 

10. Ergin A, Eser ÖK, Hasçelik G. 

Erythromycin and penicillin resistance 

mechanisms among viridans group 

streptococci isolated from blood 

cultures of adult patients with 

underlying diseases. New Microbiol 

2011;34(2):187-193. 

11. Igarashi T, Yamamoto A, Goto N. 

Polymerase chain reaction for 

identification of oral streptococci: 

Streptococcus mutans, Streptococcus 

sobrinus, Streptococcus downei and 

Streptococcus salivarius. J Microbiol 

Methods 1998; 34: 81-91. 

12. Tomas I, Alvarez M, Limeres J, Potel 

C, Medina J, Diz P. Prevalence, 

duration and aetiology of bacteraemia 

following dental extractions. Oral Dis 

2007;13:56–62. 

13. Takai S, Kuriyama T, Yanagisawa M, 

et al. Incidence and bacteriology of 

bacteremia associated with various 

oral and maxillofacial surgical 

procedures. Oral Surg Oral Med Oral 

Path Endod 2005;99:292-298. 

14. Brennan MT, Kent ML, Fox PC, 

Norton HJ, Lockhart PB. The impact 

of oral disease and nonsurgical 

treatment on bacteremia in children. J 

Am Dent Assoc 2007;138:80–85. 

15. Cohen  J, Worsley AM, Goldman JM, 

Donelly JP, Catovski D, Galton DA. 

Septicaemia caused by viridans 

streptococci in neutropenic patients 

with leukaemia. Lancet 1983:1452-54.  

16. Henslee J, Bostrom B, Weisdorf D, 

Ramsay N, McGlave P, Kersey J.  

http://www.ncbi.nlm.nih.gov/pubmed?term=Ergin%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21617831
http://www.ncbi.nlm.nih.gov/pubmed?term=Eser%20%C3%96K%5BAuthor%5D&cauthor=true&cauthor_uid=21617831
http://www.ncbi.nlm.nih.gov/pubmed?term=Has%C3%A7elik%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21617831
http://www.ncbi.nlm.nih.gov/pubmed/21617831


WIMJOURNAL, Volume No. 3, Issue No. 1, 2016                                        Dhotre S. V. 

 
 

© Walawalkar International Medical Journal  9 
 

Streptococcal sepsis in bone marrow 

transplant patients. Lancet 1984;i:393. 

17. Lenox JA, Kopczyk RA. A clinical 

system for scoring a patient's oral 

hygiene performance. J Am Dent 

Assoc 1973; 86:849-852.  

 

Address for correspondence: 

Dr. B. S. Nagoba 

Assistant Dean, 

Research & Development,  

Maharashtra Institute of Medical Sciences & Research,  

Latur-413 531,M.S., INDIA 

Email: bsnagoba@gmail.com 

Office Telephone: +912382227587 

Mobile No. +919423075786 
 

 

  

                                                                       

                                                                                                                                        


