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ABSTRACT

This research has the purpose of determining enzymatic activity 
found in periodontal pockets in one sector of the population of the 
City of Corrientes. This task will be undertaken applying enzymatic 
biochemical diagnostic test or reaction of N&-benzoyl-DL-arginine-2-
naphthyl-amide (BANA) as an auxiliary to conventional clinical diag-
nosis. We worked with 62 patients whose pocket depth was greater 
than 3 mm. A control group was established with ten patients whose 
pocket depth had a maximum of 2 mm 72 patients were appraised 
and a total of 124 sites were examined. On these sites enzymatic 
activity was manifested in the following manner: 6 (six) sites tested 
positive for the BANA test (more than 500,000 anaerobic CFU at the 
sample site). 80 periodontal pocket samples yielded in the BANA 
test a result of slightly positive. This indicates periodontal bacteria in 
a range of 100,000 to 500,000 anaerobic CF U in all sampled sites. 
18 sampled sites tested negative. This indicates that bacterial pres-
ence at the sampled site did not reach 100,000 CFU. When 20 sites 
of the 10 patients in the control group were examined, no enzymatic 
activity was observed. Through results gathered from this research, 
we can emphasize the benefit of including Non Conventional Diag-
nostic Techniques such as the BANA hydrolysis test (N-&-benzyl-
DL-arginine-2-Naphthylamide) to periodontal clinical examinations. 
This represents an adjunct for dentists in need to emit an early diag-
nosis of this disease.

RESUMEN

El objetivo de este trabajo, determinar la actividad enzimática de las 
bolsas periodontales en un sector de la población de la Ciudad de 
Corrientes, mediante la aplicación del Test de diagnóstico bioquími-
co enzimático o reacción de la N&–benzoil–DL–arginina–2–naftil–
amida (BANA), como coadyuvante del diagnóstico clínico conven-
cional. Se trabajó con 62 pacientes cuya profundidad de bolsa fue 
mayor a 3 mm. Se tomaron 10 pacientes cuya profundidad de bolsa 
fuese de 2 mm como máximo para grupo control. De los 72 pacien-
tes observados la totalidad de sitios examinados fueron 124 de los 
cuales la actividad enzimática se manifestó de la siguiente manera: 
6 (seis) sitios dieron positivos con el Test BANA (más de 500,000 
CFU anaeróbios en el sitio de la toma de muestra). 80 muestras de 
las bolsas periodontales dieron como resultado en el Test BANA: 
Ligero positivo. Lo que indica la presencia de bacterias periodonto-
páticas en un rango de 100,000 a 500,000 CFU anaerobios en cada 
sitio muestreado. 18 muestras dieron Negativo, lo cual indica que 
la presencia de bacterias en el sitio muestreado no llega al 100,000 
CFU. De los 10 pacientes Grupo control se observaron en total 20 
sitios donde no hubo actividad enzimática. Mediante los resultados 
obtenidos en este trabajo podemos resaltar el valor que represen-
ta la inclusión de las Técnicas de Diagnósticos no Convencionales 
como la prueba de hidrólisis BANA (N-&-bencil-DL-arginina-2-naf-
tilamida) al examen clínico Periodontal debido a la necesidad que 
se le presenta al Odontólogo para realizar un diagnóstico precoz de 
esta enfermedad.
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INTRODUCTION

In general, the term periodontal disease is used to 
describe inflammatory and infectious lesions that origi-
nate and may persist in the periodontium. The clini-
cal classification of these processes is based on the 
topographic area of the inflammatory response. When 
located in the gums, the lesion is called gingival dis-
ease. When the damaging process affects the sup-
port system (cement, periodontal ligament and alveo-
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lar bone) the condition is called periodontal disease. 
To determine periodontal disease the most important 
anatomical and clinical feature is the presence of a 
periodontal pocket which is defined as a pathological 
deepening of the gingival sulcus.

Clinical diagnosis of periodontal disease is achieved 
by measuring the connective tissue loss of insertion to 
the tooth surface (loss of clinical attachment) and loss 
of alveolar bone (alveolar bone loss).

At this point in time, dentists count with a variety of 
methods to diagnose this disease. To begin with, they 
can take a medical and dental history, as well as careful 
exploration of the patient. This includes taking a medi-
cal and dental history, a clinical examination and an up-
dated radiographic analysis. This diagnostic procedure 
is not always as accurate a method as a diagnostic test 
within an actual clinical situation. Tests provide a correct 
answer when they are positive for the presence of dis-
ease, and negative for the absence of it. However, this 
diagnostic tool can be misleading when it yields the re-
sult of positive in absence of disease (false positive) or 
negative in the presence of the same (false negative).1 
Conventional diagnostic procedures, such as probing 
tests, Loe/Silness) gingival index, O’Leary’s Index and 
radiographic studies (Long Cone technique) measure 
only the resultant periodontal destruction, and do not in-
dicate the cause of the disease, the patient’s sensitivity 
to the disease and whether the condition is in progress 
or remission. New procedures have been developed to 
improve the diagnosis. These new procedures include 
subtraction radiography, nuclear medicine techniques 
computarized tomography DNA probings, enzymatic 
methods for bacterial identification (BANA hydrolisis 
test) higher values of serum antibodies against peri-
odontal bacterial and crevicular fluid sampling. All these 
procedures are focused to determine sensitivity of the 
host and periodontal disease activity.2 In view of the 
difficulty the professional encounters to promptly de-
termine activity or inactivity in periodontal pockets, new 
diagnostic procedures are emerging as a viable solution 
to this reality.

BANA hydrolysis test is designed to tackle the 
synthesis of a tripsinoid enzyme produced by three 
possible pathogens: Polyphyromonas gingivalis, ta-
nerella forsythensis and treponema denticola this 
enzyme not only degrades the extracellular matrix 
proteins of the host, it is also able of hydrolyzing 
the synthetic peptide N-&-benzyl-DL-arginine-2-
naphtylamide, or BANA. This peptide is colorless, 
but its hydrolysis releases the chromophore beta-
naphthylamide, which, together with another sub-
stance, aniline black evans (fast black) elicits a shift 
towards bluish hue. Both the substrate BANA and 

the fast black enhance the reactive Ora Tec Card, 
which is the specific equipment required to perform 
this diagnostic procedure.3-9

The purpose of this research is to determine enzy-
matic activity of periodontal pockets in a sector of the 
population of the city of Corrientes, through applica-
tion of the Enzymatic biochemical diagnostic test or 
through reaction of the N-&-benzoyl–DL-arginine-2-
naphthyl-amide (BANA) as an adjuvant to convention-
al clinical diagnosis.

MATERIALS AND METHODS (FIGURES 1-10)

SAMPLE CHARACTERISTICS

The sample comprised 72 patients who presented 
periodontal pocket depths of 3 mm patients were of 
both sexes, with ages ranging from 20 (twenty) to 50 
(fifty) years. Sampling was carried out in the Clinical 
Sector, in Emergency Services, and patients referred 
from the School of Dentistry linked to the UNNE.

For the control group, 10 patients with 2 mm pocket 
depth were selected.

Criteria for inclusion of patients in this research 
project was as follows: not having been subject to 
previous periodontal treatment, not having ingested 
antibiotics or any other medication six months prior to 
the appointment, and not presenting a compromised 
systemic involvement or having undergone orthodon-
tic treatment consisting of fixed appliances.

Selected patients had to agree to an inform consent 
form to validate their participation in the project.

PATIENT MANAGEMENT

a) Medical and dental history
 A clinical medical history was taken to provide all 

medical and systemic information of the patient. 
A simple questionnaire was elaborated, to confirm 
or rule out situations which might present medical 
risks (heart diseases, allergies, transplants, etc).

b) Periodontal examination
 The attached gingival tissue in both jaws was ex-

amined and palpated; color, shape and consistency 
were described. The mucogingival line was located 
and its location was plotted into the periodontogram. 
The amount of attached gingival was assessed and 
note was taken of teeth presenting a small amounts 
of gingival tissue. A periodontal probe placed at the 
cement and enamel line measured the degree of 
gingival recession. The teeth positions were estab-
lished, indicating any tilting towards lingual or ves-
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Figure 1. Incubator.

Figure 2. Jar and reactive strips.

Figure 3. Periodontal probing

Figura 4. Bacterial plaque sampling.

tibular direction. Teeth relationships with the inter-
proximal papillae were also established in cases of 
crowding, diastema, or tooth rotation.

c) Application of BANA test

• Sampling
 A BANA Test strip was taken marking date and tooth 

where the bacterial plaque sample was to be col-
lected. When present, supragingival plaque was re-
moved, prior to taking the final sample. Using Grac-
ey 5/6 curettes subgingival plaque samples were 
obtained from sites of deeper periodontal pockets.

 The extracted subgingival plaque sample was 
placed on the lower section of the BANA Test strip.

• Incubation of samples
 The upper section of the Test strip was moistened 

with a sterile cotton swab impregnated with dis-
tilled water. Both ends of the strip were joined to 
attain contact and placed in the BANA incubator. 
Plaque samples were incubated at 55 degrees for 
15 minutes. This corresponds to level number 3 of 
the incubator. The incubator starts working when 
the light comes on and it stops when the light goes 
off. This determines when the strip `s incubation 
begins and ends. Upon completion of the process, 
the strip extremities were separated and its read-
ings were marked.

 Results were read using the reactive matrix accord-
ing to W Loesche (Loesche et al, 1990)9 which are 
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Figure 5. Sample on BANA strip.

Figure 6. Matrixes union.

Figure 7. Introduction of sample in incubator

Figure 8.  Incubation of sample

as follows: Positive: change of color to bright blue, 
Slight positive: change of color to light blue, Nega-
tive: no color change.

 When the sample is positive, the more intense is the 
color, greater is the number of bacterial colonies pres-
ent in the sampled plaque.

RESULTS

In the 72 patients, a total of 124 sites were exam-
ined. The enzymatic activity of these sites was classi-
fied in the following fashion:

In the 62 patient group with periodontal pocket 
depth of 3 mm:

• 6 (six) sites resulted positive in the BANA test (more 
than 500,000 anaerobic CFU at the site of the sample).

• 80 periodontal pocket samples resulted slight posi-
tive in the BANA test. This indicates presence of 
periodontal pathogenic bacteria, ranging from 
100,000 to 500,000 anaerobic CFU in each sam-
pled site.

• 18 samples resulted negative. This indicates that 
bacterial presence in the sample site does not 
reach 100,000 CFU.

In the 10 patient group taken as control with pocket 
depth of 2 mm, 20 sites proved negative in the BANA 
Test (Figure 11).
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Figure 11. Enzymatic activity in periodontal pockets.
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Figures 9 and 10. Reading of strips.

DISCUSSION

This report studies the presence of bacterial activ-
ity found in 3 mm periodontal pockets. When applying 
the BANA enzymatic test to a total of 124 samples, 80 
sites showed weak positive reaction and six sites posi-
tive reaction. This shows a moderate risk of periodontal 
disease in the absence of clinical features. This concurs 
with work carried out by Loesche et al10 where the weak 
positive reaction of the enzymatic BANA test manifests 
itself as a pale blue color over the area in contact with 
plaque, which can be very small, or of the total area 
contact. The meaning of this color intensity in a patient 
free of clinical symptoms of periodontal disease, indi-
cates the presence of pathogenic bacteria in a range 
of 100,000 to 500,000 anaerobic CFU at the site where 
the sample was taken, this determines that the patient 
presents medium risk of periodontal disease.

Studies conducted by Grizzi et al11 report different 
results. They found a high frequency of BANA test 
positive results (66.1%) in sites with depths ranging 
from 2 to 3 mm. Nevertheless, in the present study, 
the results of the BANA test for weak positive enzyme 
presence show they appear most often in 3 mm peri-
odontal pockets, thus demonstrating possible activity 
of subgingival plaque bacteria.

Garcia Echevarria et al2 argue that conventional 
periodontal diagnostic procedures, measure only the 
results of periodontal destruction, and do not indicate 
activity or remission of the same. We fully agree with 
this concept, since in our study 86 of a total 124 sites 
tested presented active periodontal disease in ab-
sence of clinical symptoms.

Negative results observed in this study are prob-
ably below the detection limit of the BANA test, as pro-
posed in the study by Loesche et al in 1989.12,13

CONCLUSIONS

Through results obtained from the present study, 
we can emphasize the value of including non con-
ventional diagnosis techniques such as the hydrolysis 
BANA test (N-&-benzyl-DL-arginine-2-naphthylamide) 
in periodontal clinical examinations, This arises due to 
the need dentists face to carry out an early diagnosis 
of this disease. Periodontal disease is the main cause 
of tooth loss, this is probably due to the fact that tra-
ditional or conventional diagnosis techniques such as 
the conventional periodontal probe do not provide ef-
fective information. These traditional techniques yield 
a rather objective information which brings as a conse-
quence difficulties to clinically diagnose bacterial activ-
ity, and thus achieve dispense proper treatment at the 
right moment.
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