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Abstract---Aims- The present study is to evaluate the presence of red 

complex microorganism and relation with the prevalence of anaerobic 

bacteria and corelation with pocket depth in Periodontitis among 

tobacco user. Materials and Methods- The BANA (N-benzoyl-DL-
arginine-naphthylamide) test was used to analyze subgingival 

microbiota. 400 subject age between 20-55 enrolled in this study, 

subject divided into three groups Tobacco Chewers, Tobacco Smokers, 

Both chewers and smokers and Non tobacco user. Result – The 

present study compared the subject with BANA test and pocket depth, 

https://doi.org/10.53730/ijhs.v6nS2.6561
mailto:chrokaraarti@gmail.com
mailto:vikramdr_shree@rediffmail.com
mailto:email-sakshi23jan@gmail.com
mailto:dr.ankur87@yahoo.com
mailto:pulsspallavi26@gmail.com


         

 

6024 

the study shows tobacco smokers had deep pocket in comparison to 

other subject, which concluded that tobacco smokers show greater 

destruction of periodontium. Conclusion- Tobacco is harmful 

substance either it is used in any form (Chewing and Smoking), but 

study clearly indicate tobacco smoking are responsible for more 
destruction of Periodontium. The tobacco cessation programme 

should be implemented to prevent periodontitis and smoking 

prevention should be done by health education. 

 

Keywords---periodontitis, BANA test, tobacco user, probing depth. 

 
 

Introduction 

 

Periodontal infection is a endogenous infection which is caused by 

periodontopathic bacteria present in subgingival plaque. Periodontal disease 
occurs due to the combination of oral bacteria and specific species of bacteria are 

suspected as contributors to this disease. Socransky reported the three bacteria 

which belong “red complex” that is P.gingivalis, T.denticola, T. forsythia are 

responsible for severity of periodontal disease.1 Anaerobic bacteria are believed to 

be the leading causative factor in periodontal disease.2 In the initial stage of 

gingivitis Gram –positive and facultative organism predominate. In chronic 
periodontitis the two distinct zone is there: a zone of Gram positive cocci and 

bacilli close to the tooth surface and a zone of Gram –negative and anaerobic 

microorganism next to the gingival cervice. In active pockets P.gingivalis, 

Actinobacillus.  

 
Actinomycetemcomitans, Prevotella intermedia and fusobacterium neucleatum 

may also present.3 The microorganism of dental plaque are responsible for the 

destruction of Periodontium.4 There are several risk factor for periodontitis 

tobacco is one of them. Bergstrom revealed that tobacco is an important risk 

factor for the destruction of Periodontium.5 Bergstorm and colleagues showed that 

severity of disease increases with the frequency of smoking. Smoking is also 
associated with an increased risk of periodontal disease.6 Smokers not only to 

have significantly increased probing depths and bone loss, also increased tooth 

mobility. Some studies revealed the relationship between the effect of cigarette 

consumption and periodontal attachment loss.7,8  

 
The red complex bacteria are Gram –negative anaerobes have an enzyme, capable 

of hydrolyzing the synthetic trypsin substrate N-benzoyl-DL-arginine –beta –

naphthylamide. (BANA).9,10 The presence of at least 104 cells of red cluster show 

blue colour on the card. These tests is used for the detection of BANA enzyme in 

sample which show the presence of periodontal pathogens.11 The BANA test has 

been used in several studies. The result of the BANA reaction have been 
previously compared with other microbiological techniques such as PCR,12 ELISA 

test.13 However, these studies compared only the bacterial enzymatic activity with 

the presence or absence of the microorganism. The aim of this study was to 

evaluate the ability of the BANA test to detect the correlation between pocket 

depth and presence of red complex bacteria among tobacco user. 
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Material and Methods 

 

The study is based on data obtained from a series of subgingival microbial 

samples collected at the Department of Periodontology and Processed at the 
Department of Microbiology at RKDF Dental College and Research Centre under 

SRK University Bhopal. Four hundred patients aged 20-55 years with 

periodontitis were enrolled in the present study. Study consist of Tobacco 

Chewers, Tobacco smokers, Non Tobacco User and Both chewers and smokers. 

 

Selection Criteria 
 

 Subject should be tobacco user for more than 3 years.  

 Subject should have 22 natural teeth in situ. 

  At least 6 pockets with PPD of > 5mm. 

 No professional periodontal therapy during last six month.  

 Periodontal disease is confirmed by radiologically diagnosis.  

 Detail case history and informed consent will be taken from each subject. 
 

Sample Collection and Procedure 

 

 The clinical parameter were recorded such as Probing depth (PD), Plaque 

index,            attachment loss, and gingival index) 
 The deepest (≥ 5mm) six pockets were selected for sampling. After 

supragingival plaque removal, subgingival plaque samples were collected 

with the help of sterile number 30 paper point. (ProTaper universal 

Absorbent points, Dentsply) for 20 second. The sterile paper point is 

inserted into the periodontal pocket for 20 seconds. 

 After 20 seconds sub gingival plaque sample (paper point) collected for 
BANA   reaction.  

 Each sample was applied on the lower reagent strip of the BANA test card. 

The upper strip is lightly moistened with distilled water and the strips are 

folded together and incubated for 5min at 55 degree C.  

 The strip is removed and the intensity of the blue colour is read as weak 
positive or positive.      

 

Observation 

 

Table – 1.1 BANA reactions and periodontal pocket 

 

Subject Probing depth +Ve reaction  

Tobacco Chewers (116) 5-6 mm  73%  

Tobacco smokers (139) 7-8 mm  98% 

Tobacco Chewers and 

smokers (87) 

6-7 mm   93% 

Non user (58) 4-5 mm  54% 
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Graph – 1.1 - BANA reaction and periodontal pocket depth 

 

  
        

Result 

 
On the basis of BANA reaction table and graph revealed that out of total 139 

Subject those consume tobacco in the form of smoke, in which 98% of smokers 

show BANA reaction positive and 7-8 mm pocket depth which is highest from the 

entire subject. 93% subject positive for test those consume both form of tobacco 

(chewers and smokers) and pocket depth around 6-7 mm ,while 83% tobacco 

chewers and 54% non tobacco user show positive test for BANA reaction, while 
pocket depth are 5-6mm and 4-5mm. The present study show the relation 

between pocket depth and BANA positive reaction, which show the red complex 

bacteria (P.gingivalis, T.denticola and T. forsythia) are present in deep pocket and 

responsible for periodontal disease. 

 
Discussion 

 

On the basis of biochemical reaction (BANA Test) and probing depth tobacco 

smokers show high percentage of positive reaction and increasing probing depth 

compare with other subject. There was a statistically significant correlation 

between increasing probing depth and positive BANA test. The relation between 
probing depth and BANA test revealed that the periodontal pathogens which 

belongs red complex are present in deep pocket. In this study compare the 

subject with BANA test and pocket depth the study show tobacco smokers had 

deep pocket comparison to other subject, which concluded that Tobacco smokers 

show greater destruction of periodontium. The present study correlated with other 
study. 13,14,15,16,17,18,19 In our study subject due to tobacco consumption and basis 

of frequency of tobacco intake we found higher prevalence of bacteria and deep 

periodontal pocket. The result of present study similar with other study and they 

found progressive destruction of periodontal disease with increasing age. 20 
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Conclusion  

 

Tobacco is a harmful substance either it is used in any form (Chewing and 

Smoking), but study clearly indicate tobacco smoking are responsible for more 
destruction of Periodontium. The tobacco cessation programme should be 

implemented to prevent periodontitis and smoking prevention should be done by 

health education. 
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