
Indian Journal of Dental Sciences. 
October 2012 Supplementary Issue
Issue:4, Vol.:4
All rights are reserved

www.ijds.in
Original Article

of Dental Sciences
Indian Journal 

E ISSN NO. 2231-2293            P ISSN NO. 0976-4003

1 Anurag Aggarwal
2 Meetu Aggarwal
3 Rajan Gupta
4 Mukesh
5 Sandeep Kaur

phase contrast microscopy has its ability 
to detect motile bacteria and spirochetes. 
B u t  m o s t  o f  m a i n  p u t a t i v e  
pe r iodon topa thogens  inc lud ing  
A g g r e g a t i b a c t e r  a c t i n o m y  
ce temcomitans ,  Porphyromonas  
gingivalis, Prevotella intermedius, 
Eikenella corrodens and Eubacterium 
species are non motile and this technique 
is not able to identify these species. Other 
methods are Substraction radiography, 
N u c l e a r  m e d i c i n e  t e c h n i q u e s ,  
Computerized tomography, DNA 
probing.

BAPNA hydrolysis test is designed to 
tackle the synthesis of tripsinoid enzyme 
produced by 3 pathogens:- P.gingivalis, 

[5],[6]T.forsythia and T.denticola . This 
enzyme not  only degrades the 
extracellular matrix proteins of the host, 
it is also capable of hydrolyzing the 
Benzoyl argenine P-nitroanilide and 
Benzoyl DL-argenine napthylamide. 
Several Capnocytophaga and non 

Introduction
Periodontal disease is a chronic microbial 
infection that triggers inflammation 
leading to loss of periodontal ligament 
and alveolar bone that supports the teeth. 
It is known that the periodontitis has an 
episodic nature that is period of activity 

[ 1 ] , [ 2 ]and inactivity . Conventional 
diagnostic methods that is Bleeding on 
probing, Probing pocket depth, 
Attachment loss or gain and assessment 
of alveolar bone destruction cannot 
discriminate between disease activity 
and inactivity. These methods can detect 

[3],[4]only the past tissue destruction . So, 
new diagnostic techniques need to be 
developed to detect both active and 
inactive sites.

Cultural test that involve a quantitative 
anaerobic methods are considered the 
best means of enumerating actual number 
of colony forming units (CFU's) present 
in plaque. But the drawback is uncultured 
Spirochetes remains undetected. Dark or 
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pigmented Bacteroids species are 
variable in giving a weak BAPNA 
reaction. Fifty one other plaque species 
are not able to hydrolyse BAPNA and 
BANA. BANA hydrolysis will detect 
Porphyromonas  g ing iva l i s  and  
Treponema denticola with a sensitivity of 
92% and specificity of 70% with highly 
specific polyclonal antibodies to these 
organisms in an ELISA assay being used 
as the reference standard. Early detection 
of periodontal disease using BAPNA 
hydrolysis provides rationale for 
implementing treatment and allows the 
operator to intercept the disease at a 
primary level. The testing of innocuous 
sites in healthy and diseased individuals 
would help to clarify their true nature at a 
cellular level and expose vulnerable 
areas. This quality would also indirectly 
enable the clinician to monitor sites for 
the development of active periodontal 
disease and even predict future 

Abstract
Traditionally, treatment modality for periodontitis has been debridement of plaque and calculus from 
crown and root surfaces. But, if periodontitis is caused by group of specific microorganisms then 
antimicrobial agents must have been indicated. So, scaling and root planing (SRP) plus 
Metronidazole provides benefits beyond that obtained with debridement alone. Cultural tests, Dark 
or Phase contrast microscopy, DNA and RNA probes etc. are traditional techniques to diagnose the 
infection but now newer diagnostic procedures like BAPNA test are increasingly used for evaluation 
of periodontal infection due to P.gingivalis, T.denticola and B.forsythus.
Methodolology: For the present study 15 patients aged between 35-65 years irrespective of sex 
were selected. Subgingival plaque sample was collected with sterilized curettes and transferred to 
microtitre plate containing BAPNA solution.The test sites were divided into two groups Group A - 
Subjects on Metronidazole therapy only, Group B - Metronidazole + SRP therapy. At baseline, 
pocket depth measurements were taken. Pocket depth were measured and classified into 3 ranges 
for study:- 1-3mm, 4-6mm, 7mm and more. The plaque sample in BAPNA working solution was 

0 incubated for 24 hours at 37 C. The outcome of hydrolysis was recorded and tabulated. 
Result: The outcome of BAPNA test was significant. It is useful as a reliable indicator of BAPNA 
positive species in subgingival plaque.
Conclusion: The results from the present study emphasized the use of newer diagnostic 
techniques such as BAPNA test, as the diagnosis of periodontal diseases is possible by this test in 
early stages of the disease.
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attachment loss. Chair side microbial and 
enzyme diagnosis are simple rapid and 
reliable in office tests. So, it was thought 
to carry out a controlled study with 
following objectives:-
1) To correlate between clinical 

p a r a m e t e r s  a n d  B A P N A i n  
periodontal disease.

2) To test utility of BAPNA test in 
cl inical  t r ia l  of  eff icacy of  
Metronidazole with and without 
scaling and root planing.

Materials And Methods
The present clinical study included 15 
subjects aged between 35 and 65 years of 
a g e  i r r e s p e c t i v e  o f  s e x  w e r e  
selected.1607 pockets were observed for 
the baseline recording of two parameters- 
BAPNA test and Probing pocket depth. 
In each patient the maxillary and 
mandibular arch of any one side, either 
right or left, was scaled and root planed. 
and patients were given 400mg 
Metronidazole tablet three times a day for 
7 days and evaluation done after 14 days

Patient's Site Category

Group A - Subjects on Metronidazole 
therapy only.

Group B - Subjects with combined 
Metronidazole plus scaling and root 
planing.

Inclusion Criteria
15 patients were selected randomly of 
age 35-65 years, exhibiting chronic 
periodontitis who met the following 
selection criteria

1) Patient who complaint of bleeding 
during brushing of teeth or chewing 
of food or both, at least for past one 
week.

2) Patient with ten or more than ten 
natural teeth with clinical evidence of 
periodontal disease that is deep 
pocket associated with bleeding on 
probing were included in the study.

3) Individuals without any history of 
systemic disease.

4) Patient without recent history of 
antibiotic therapy in the last 3 months.

Probing Pocket Depth:
Pocket measurements were taken with 
William's periodontal probe. They were 
measured at four sites around each tooth 
that is mesio-buccal, mid buccal/facial, 
disto-buccal, mid lingual/palatal. Pocket 
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depths that were measured are classified 
into 3 ranges: 1-3 mm, 4-6mm, 7mm & 
more..

Armamentarium:
Working solution- 0.174gm BAPNA was 
dissolved in 5 ml dimethylsulfoxide. 50 
ml of trihydrochloride buffer, PH 8.2 and 
10 ml of calcium chloride was added to it 
make the final volume of 100 ml.

Principle behind BAPNA test:
When the plaque sample was made to 
react with the substrate, i.e Benzoyl 
arginine P-nitroanilide (BAPNA), 
enzyme produced by the bacteria i.e 
trypsin acts on the BAPNA reagent 
producing benzoyl argenine and 
nitroanilide.

Benzyol arginine p-nitroanilide + 
w a t e r  - >  B e n z o y l  a r g i n i n e  
+nitroaniline
With the amount of P-nitroaniline 
released, the colour of the solution 
changes from colourless to deep yellow. 
The intensity of yellow colour is directly 
proportional to the trypsin activity. The 
working solution is prepared from the 
stock solution as the diluted trypsin 
reaction mixture precipitate if kept for 
more than the required time of 10 days in 
the refrigerator. So, it is freshly prepared 
every 10 days. Erlanger described the 
properties and preparation of BAPNA 

[7]solution in the similar way .

The ability to detect BAPNA hydrolyzing 
activity in subgingival plaque appears to 
be a simple & inexpensive means of 
monitoring periodontopathic bacteria 
like T. denticola, P. gingivalis & B. 
forsythus.

Plaque Sample Collection:
Subgingival plaque sample was collected 
with sterilized curettes (Colombia 
curettes 2R-2L, 4R-4L). This sample was 
immediately transferred to microtiter 
plate containing 0.1 ml of BAPNA 
solution. Plaque sample from the mesial 
surface of upper right central incisor was 
transferred to microtiter well labelled A1. 
Similarly, plaque sample from mid facial 
area of upper right central incisor was 
taken to the microtiter well labelled A2, 
A3 and A4 contained plaque sample from 
disto-buccal and palatal surface of upper 
right central incisor. Every fifth well of 
microtiter plate contained only the 
BAPNA working solution and not the 
plaque sample. This would act as a 

control for a colour change that were 
taking place in right and left wells.

Enzymatic Procedures:
The sample in BAPNA working solution 

0 [8],[9]was incubated for 24 hours at 37 C . 
The colour change was read by naked 
eye. Similar criteria that was used for the 
colour change in BANA test (Loesche 
1987) was utilized in the present study for 
BAPNA test. The results obtained for 
BAPNA were categorized as:

0-No colour change (absence of 
Treponema denticola, Porphyromonas 
gingivalis and Bacteroid forsythus)

1-Light yellow (minimum concentration 
of Treponema denticola, Porphyromonas 
gingivalis and Bacteroid forsythus)

2-Yellow (medium concentration of 
Treponema denticola, Porphyromonas 
gingivalis and Bacteroid forsythus)

3-Deep yellow (maximum concentration 
of Treponema denticola, Porphyromonas 
gingivalis and Bacteroid forsythus)

On an average the time taken for the 
recording was about 30 minutes.

Results
In the present study 15 patients were 
selected and 1607 pockets were observed 
for the baseline recording of the 2 
parameters- BAPNA test and probing 
pocket depth.

Group A - 727 pockets at baseline 
received only Metronidazole therapy.

Group B - 880 pockets at baseline and 
received Metronidazole plus SRP.
Statistical analysis was done in which 

Group A and B after treatment compared 
with baseline and Group A and B 
compared to each other after treatment as 
baseline in both groups were similar.

In BAPNA score ‘0’ maximum 
distribution in pocket depth of 1-3 mm is 
86.02% in Group A (baseline) and 
84.02% in Group B (baseline). In 
BAPNA score ‘1’ maximum distribution 
in pocket depth of 1-3 mm is 13.90% in 
Group A (baseline) and 15.64% in 
Group B (baseline). BAPNA score ‘2’ is 
absent at baseline (Table-1,3).

In pocket depth of 4-6 mm maximum 
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percentage of BAPNA score'0' increases 
from 18.07% to 75.17% in Group A. 

This increase was statistically significant 
(P<0.001). BAPNA score '2' from 9.62% 
to 6.99% after Metronidazole therapy 
alone there has been decreased in 
BAPNA positive periodontopathic 
bacteria.

(Table-3, 4 and 6) BAPNA score' 0' is 
higher in group B after treatment than 
baseline(80% to 15.82%) showing 
statistically significant change. Score '1' 
is increased significantly from 73.3% to 
14.50% in 4-6mm, but there is no 
appreciable change in score '2'.

When two different treatment modalities 
were compared it is observed that the 
percentage increased in BAPNA score '0' 
is higher in Group B than Group A.

In (Table-1 & 2), in pocket >7mm the 
percentage of BAPNA score '2' decreases 
f r o m  8 3 . 9 2 %  t o  6 5 . 8 1 %  i n  
Metronidazole therapy while it is 78.32% 
to 40% in Metronidazole plus scaling 
root planing.

(Table 7) shows the comparison of 
BAPNA score and pocket depth in Group 
A and Group B after treatment.

Discussion
Diagnostic tests should be such that it is 
cost effective, rapid, useful and ideally 
leading to a Choice of treatment that 
would be beneficial to the patient. One 
such diagnostic aid is BAPNA test that 
not only fulfils all the above requirements 
but also is hydrolysed by a Trypsin like 
enzyme released by the putative 
pathogens like Treponema denticola, 
Po rphyromonas  g ing iva l i s  and  
Bacteroides forsythus which are mostly 
present in all forms of periodontal 
diseases.

Bretz reported that there was no 
difference in hydrolysis of BANA and 
BAPNA substrates and both of them gave 

[10]similar results .Tsustui (1987) isolated 
the trypsin like enzyme from Bacteroides 

[11]gingivalis which hydrolysed BAPNA . 

In the present study 15 patients were 
selected and 1607 pockets were observed 
for the baseline recording of the 2 
parameters-BAPNA test and probing 
pocket depth. In each patient the 
maxillary and mandibular arch on any 

percentage of BAPNA score '1' is 72.32% 
and 73.30%. BAPNA score '0' is 18.07% 
and 15.82%. BAPNA score '2' is 9.62% 
and 10.81% in Group A and B at baseline 
respectively (Table-1,3).

In pocket depth >7mm BAPNA score '2' 
is 83.92% and 78.32%. BAPNA score '1' 
is 16.02% and 20.43%. BAPNA score '0' 
is 0% and 1.53% in Group A and B 
respectively at baseline (Table-1,3).

In pockets of 1-3mm comparing Group A 
at baseline and after Metronidazole 
therapy BAPNA score '0' percentage 
increases from 86.02% to 90.02%. 
BAPNA score '1' percentage decreases 
from 13.90% to 9.98% (Table-1,2).

In Pockets of 4-6mm, there was 
significant decrease in BAPNA score' 1' 
from 72.32% to 14.28%. BAPNA score 
'0' increases from 18.07% to 75.17%. 
BAPNA score' 2' decreases from 9.62% 
to 6.99%. In pockets of >7mm, BAPNA 
score '1' decreases from 16.02% to 
12.82%. BAPNA score '0' increases from 
0% to 42.30%. BAPNA score '2' 
decreases from 83.92 %to 65.81% 

Comparing Group B at baseline and after 
Metronidazole +SRP (Table-3,4).

Pockets of 1-3mm, BAPNA score '0' 
changes from 84.02% to 95.42%. 
BAPNA score '1' changes from 15.64% 
to 4.58%. BAPNA score '2' remains same 
from 0% to 0%. In pockets 4-6mm, 
BAPNA score' 0' increases from 15.82% 
to 80.00%. BAPNA score '1' decreases 
from 73.3% to14.50%. BAPNA score '2' 
decreases from 10.8% to 8.33%. In 
pockets of >7mm, BAPNA score '0' 
increases from 1.53% to 29.24%. 
BAPNA score '1' increases from 20.43 to 
30.76%. BAPNA score' 2' decreases from 
78.32% to 40.0%

(Table-1,2 and 5) depicts that in pocket 
of 4-6mm there is a significant decrease 
in BAPNA score '1' from 72.32% to 
14.28% in Group A, showing statistically 
significant (P<0.001)values. The 

Table 1: Percentage distribution of pocket depth with 
different BAPNA test scores in Group A at baseline ( non 

scaled sites without Metronidazole therapy)

Bapna Score

Pocket Depth

1-3 Mm

4-6 Mm

>7 Mm

N

196

62

0

%

86.02

18.07

0

N

32

248

25

%

13.90

72.32

16.02

N

0

33

131

%

0

9.62

83.92

N

228

343

156

%

100

100

100

0 1 2 Total

 X2  =728.748, p<0.0014

Table 2: Percentage distribution of pocket depths in 
different BAPNA test scores in Group A after Metronidazole 

therapy

Bapna Score

Pocket Depth

1-3 Mm

4-6 Mm

>7 Mm

N

205

257

66

%

90.02

75.17

42.30

N

23

49

20

%

9.98

14.28

12.82

N

0

24

50

%

0

6.99

65.81

N

228

343

156

%

100

100

100

0 1 2 Total

X2  =141.692, p<0.0014

Table 3: Percentage distribution of pocket depth with 
different BAPNA test scores in Group B at baseline

Bapna Score

Pocket Depth

1-3 Mm

4-6 Mm

>7 Mm

N

320

38

4

%

84.02

15.82

1.53

N

60

176

53

%

15.64

73.3

20.43

N

0

26

203

%

0

10.81

78.32

N

380

240

260

%

100

100

100

0 1 2 Total

X2  =864.492, p<0.0014

Table 4: Percentage distribution of pocket depth with 
different BAPNA test scores in Group B after treatment 

(scaled sites with metronidazole therapy))

Bapna Score

Pocket Depth

1-3 Mm

4-6 Mm

>7 Mm

N

362

192

76

%

95.42

80.00

29.24

N

18

28

80

%

4.58

14.50

30.76

N

0

20

104

%

0

8.33

40

N

380

240

260

%

100

100

100

0 1 2 Total

X2  =363.888, p<0.0014

Table 5: Comparison of BAPNA score in different pockets 
depths in group A at baseline  and after treatment 

Pocket Depth

Bapna Score

0

1

2

Z

2.2941

18.6251

9.1492

P

P<0.001

P<0.001

P<0.001

Z

1.2941

18.5166

2.09104

P

P<0.001

P<0.001

P<0.05

Z

0.0000

1.2688

9.2915

P

NS

NS

P<0.001

1-3 mm 4-6mm >7mm

Table 6: Comparison of BAPNA score in different pockets 
depths in Group B at baseline and after treatment

Pocket Depth

Bapna Score

0

1

2

Z

5.02015

14.07043

0.0

P

P<0.001

P<0.001

NS

Z

5.02015

14.07043

2.7138

P

P<0.001

P<0.001

P<0.01

Z

8.7511

2.93033

8.8283

P

P<0.001

P<0.001

P<0.001

1-3 mm 4-6mm >7mm

Table 7: Change of BAPNA score with different pocket 
depths in Group A and B at baseline and after treatment

Bapna Score

Pocket Depth

1-3mm

4-6mm

>7mm

Z

3.5969

11.7734

3.0651

P

P<0.01

P<0.01

P<0.01

Z

3.05960

13.0788

2.20505

P

P<0.01

P<0.001

P<0.05

Z

0.0

0.09299

0.2081

P

NS

NS

NS

0 1 2



inaccessibility of deep root surfaces and 
furcations.These sites however, are 
apparently bathed by sufficient levels of 
Metronidazole to effect a significant 
r e d u c t i o n  i n  B A P N A p o s i t i v e  
periodontopathic bacteria.

So, it has been shown that BAPNA 
positive sites are converted to BAPNA 
negative sites which reduces the need of 
surgical intervention. This is dependent 
on host factors like host immune 
responses or maintenance of oral hygiene 
by patient at optimum level. These 
factors determine the tooth's sites 
specific response to a certain extent. The 
important utilization of BAPNA test 
would be its ability to diagnose anaerobic 
infection which enables the clinician to 
prescribe Metronidazole as an adjunct to 
SRP. The most important property of 
BAPNA test is that it indicates future 
attachment loss. Positive BAPNA test 
following active initial therapy supports 
this statement.

Conclusion
BAPNA hydrolysis by the plaque 
bacteria that is P.gingivalis, T. denticola, 
B. forsythus utilized for the management 
of anaerobic infections in periodontal 
disease. BAPNA test forms a basic forms 
a basis for the diagnosis of anaerobic 
infection. So, BAPNA test is reliable, 
easy & predict future attachment loss 
indicating a helpful technique for 
management of periodontally diseased 
patients.
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