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Abstract

Periodontal diseases are a major health problem affecting tooth-supporting tissues. Among
them, aggressive periodontitis is characterized by rapid progression, family aggregation,
systemically healthy patients (), and is subdivided into localized and generalized according
to the extent of the disease.

Microbiota plays a major role in the etiopathogenesis of these diseases, including Aggrega-
tibacter actinomycetemcomitans, Porphyromonas gingivalis, Prevotella intermedia, Tannerella
Jorsythia and Fusobacterium nucleatum.

The aim of this work was to study the prevalence of these microorganisms in 50 Uru-
guayan patients with aggressive periodontitis. Detection was conducted with conventional
bacteriological techniques and PCR. In the generalized disorders, a higher prevalence of
E nucleatum and P intermedia was observed, although P gingivalis and T. forsythia were
also important. In the localized disorders, P intermedia, E nucleatum and A. actinomyce-
temcomitans were the main ones. A similar flora to other geographical locations was present
in our country.

Keywords: prevalence, microbiota, aggressive periodontitis.

o e S

Microbiology Depattment, School of Dentistry. Universidad de la Republica, Montevideo, Uruguay. ORCID: 0000-0001-8397-6639
Microbiology Depattment, School of Dentistry. Universidad de la Republica, Montevideo, Uruguay. ORCID: 0000-0002-6702-8046
Biological Sciences Department, School of Dentistry. Universidad de la Republica, Montevideo, Uruguay. ORCID: 0000-0002-9221-6671
Biological Sciences Department, School of Dentistry, Universidad de la Republica, Montevideo, Uruguay. ORCID: 0000-0002-3011-2201
Petiodontics Department, School of Dentistry. Universidad de la Republica, Montevideo, Uruguay. ORCID: 0000-0001-9888-506X
Petiodontics Department, School of Dentistry. Universidad de la Republica, Montevideo, Uruguay. ORCID: 0000-0002-7307-2625
Petiodontics Department, School of Dentistry. Universidad de la Republica, Montevideo, Uruguay. ORCID: 0000-0002-7837-6492
Microbiology Depattment, School of Dentistry. Universidad de la Republica, Montevideo, Uruguay. ORCID: 0000-0003-4403-3376

@)
(o]

Odontoestomatologia. Vol. XX - N° 32 - Diciembre 2018



Introduction and background

Aggressive periodontitis is a destructive peri-
odontal disease that can affect the health of the
primary or permanent dentition and, over a
short period, can lead to loss of tooth-support-
ing tissue. The term aggressive periodontitis
was approved at the Workshop for the Classifi-
cation of the Periodontal Diseases and Conditions
organized by the American Academy of Peri-
odontology (AAP) in 1999 to define a group of
destructive periodontal diseases with a rapid
progression rate, a classification that was valid
at the time this study was conducted ®*.

Aggressive periodontitis can appear in its lo-
calized form, localized aggressive periodontitis
(LAP) or in its generalized form, generalized
aggressive periodontitis (GAP) depending on
the extent of periodontal destruction .

According to the World Health Organization
(WHO), severe periodontal disease, which may
result in tooth loss, affects 15-20% of mid-
dle-aged (35-44 years) adults ©. As for the
aggressive form, Albandar mentions that the
prevalence of aggressive periodontitis is variable
if different locations are considered, although
many of these studies used different variables
and methodologies. The prevalence of localized
aggressive periodontitis varies considerably be-
tween continents, and differences in race/eth-
nicity seem to be a major contributing factor.
Several studies have consistently shown that
aggressive periodontitis is more prevalent in Af-
rica and Afrodescendants and less prevalent in
the Caucasian population of Europe and North
America. The prevalence among children and
young adults is higher in older than in younger
age groups ©. The prevalence of aggressive peri-
odontitis in Europe is low, between 0.1% and
0.2%, and prevalence is higher, between 3%
and 10%, in Brazil and the United States ©.

Studies show that in Latin America the preva-

lence of aggressive periodontitis is higher in this
region than in industrialized countries. Preva-
lence ranges from 0.3% to 4.5%, and the local-
ized form is the least prevalent one ®. World-
wide, the prevalence of LAP is lower than 1%,
and the prevalence of GAP is 0.13% 19,
Aggressive periodontitis is a disorder of multi-
factorial origin, such as host response, genetic
factors and the subgingival microbiota ¢!V,
Some of the bacterial pathogenic species that
have been linked to the development of aggres-
sive periodontitis are: Aggregatibacter actino-
mycetemcomitans (Aa) *'? and Porphyromonas
gingivalis (Pg) ¥, the first being particularly
important in the localized form ' and the
second one in the generalized form 9, but
another group of periodontopathogens, includ-
ing Tannerella forsythia (Tf), Prevotella interme-
dia (Pi) " and Fusobacterium nucleatum (Fn)
@ have been linked to it.

Studies have been conducted in Uruguay using
traditional bacterial identification methods, but
so far, there are no studies concerning the levels
of simultaneous occurrence of the periodontal
pathogens mentioned above in cases of aggres-
sive periodontitis. In addition, traditional bac-
teriological techniques have certain limitations,
such as maintaining the viability of the sample,
bacterial growth time (7 to 15 days), as well as
the difficulty of bacterial growth since they re-
spond to microorganisms that require specific
nutrients and are, mostly, obligate anaerobes.
Bacterial recognition involves performing addi-
tional tests, such as biochemical tests, to identi-
fy the species 17

The introduction of molecular analysis meth-
ods, such as polymerase chain reaction (PCR),
has expanded and simplified studies of the
composition of oral microbiota of patients with
periodontal pathologies, improving their sensi-
tivity, specificity and efficiency 9.
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In this work, we analyzed the presence of five
periodontal pathogens: Aggregatibacter acti-
nomycetemcomitans, Porphyromonas gingivalis,
Prevotella intermedia, Tannerella forsythia and
Fusobacterium nucleatum in the periodontal
pockets of Uruguayan patients from the Clin-
ic of Periodontics of the School of Dentistry,
Universidad de la Reptblica, Uruguay. Micro-
biological identification techniques included
traditional bacteriological techniques, as well as
techniques to identify the genetic material pres-
ent through PCR 7.

In this study, we were able to identify the micro-
organisms that are present and more prevalent
in cases of aggressive periodontitis in Uruguay,
both in the generalized and localized forms,
and to determine whether the prevalence rates
are the same as those found in other geograph-
ical locations.

It also allowed us to correlate traditional bacte-
riological techniques and molecular techniques.

Work methodology

We selected 50 patients from the Clinic of Peri-
odontics of the School of Dentistry with aggres-
sive periodontitis, without prior periodontal
treatment and who signed an informed con-
sent. Patients with diabetes, arthritis, ulcerative
colitis, HIV, cancer and cardiovascular disease,
pregnant women and those who had been treat-
ed with antibiotics and/or anti-inflammatories
three months before the study were excluded.
The Ethics Committee of the School of Den-
tistry, UdelaR, approved the design of the study
following the regulations of the MERCOSUR
and the Helsinki Declaration on research in-
volving human subjects.

Supragingival plaque was taken to obtain the
samples, using sterile gauze to avoid bleeding.
Medium sterile paper points (N°25) were placed
deeply into the pocket and left for 15 seconds

to collect the samples. They were then placed
in 1.5 ml of RTF (Reduced Transport Fluid) '®.
Each sample included eight paper points from
four sites selected in each quadrant.

We carried out the bacteriological diagnosis
using the traditional methodology for A. ac-
tinomycetemcomitans and for the pigmented
anaerobes P gingivalis and P intermedia. We
also conducted the identification by PCR for
1. forsythia and F nucleatum. Samples were pro-
cessed in the Microbiology Laboratory of the
School of Dentistry, stirred vigorously for 45
to 60 seconds, and then serial dilutions in RTF
were prepared. 100 pl was taken from the sam-
ple and placed in an Eppendorftube with 900 pl
more of RTE thus achieving a 1:10 dilution.
100 pl was streaked, expanding the sample with
a glass rod on a TSVB plate: tryptic soy serum,
bacitracin (75 pg/ml), vancomycin (5.0 pg/ml),
10 ml of horse serum (10%) to isolate A. acti-
nomycetemcomitans. The plates were incubated
in a candle jar (environment rich in carbon di-
oxide) for 7 days at 37°C. In addition, 100 pl
was taken from the RTF original sample and
1:10, 1:100 and 1:1000 dilutions in RTF were
obtained. Then, 100 pl of the latter two was
streaked in base agar medium with blood with
menadione and hemin, and incubated for 14
days at 37°C in absolute anaerobiosis to recover
anaerobes (Porphyromonas and Prevotella).
From the sample in RTF, 100 pl samples were
taken, in addition to the original sample, stored
at -30°C and then processed using the PCR
technique. The following wild strains were used
as positive controls: Aggregatibacter actinomy-
cetemcomitans (ATCC 29522), Porphyromonas
gingivalis (BAA-308), Prevotella intermedia
(ATCC 25611), Tannerella forsythia (ATCC
43037) and Fusobacterium nucleatum (ATCC
25586).
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|dentification by culture

Presumptive colonies of A. actinomycetemcom-
itans were identified given the presence of a
star-like structure inside the colonies observed
using a stereoscopic magnifying glass (Fig. 1),
Gram stain technique, catalase test (+) and
MUG negative (4-Methylumbelliferyl-p-D-ga-
lactoside) to study lactose fermentation.

Fig. 1: Colony of A. actinomycetemcomitans

Pigmented anaerobic bacteria (Porphyromonas
and Prevotella) were identified by pigment pro-
duction (Fig. 2). They were also observed un-
der ultraviolet light (360 nm), for differentia-
tion based on fluorescence, in which colonies
of P gingivalis do not fluoresce and colonies of
P intermedia do (Fig. 3). To avoid any doubt,
the identification was performed with bio-
chemical tests for anaerobes using the API® kit.

Fig. 2: Colonies of pigmented bacteria in
selective medium for obligate anaerobes.

Fig. 3. Fluorescence in pigmented anaerobes
Fluorescent colonies of Prevotella intermedia
under ultraviolet light

A control group of 10 selected patients who did
not have periodontitis was created to validate
the study. As a result, no growth was obtained
in 8 out of the 10 cases in the selective medium
for A. actinomycetemcomitans. The remaining
two did show growth, but it was not A. actino-
mycetemcomitans. As for pigmented anaerobes,
growth was obtained in 4 out of the 10 cases,
but with a low count.

Identification by PCR

Extraction of microbial genomic DNA

The samples were defrosted and homogenized
for 30 seconds rigorously with a vortex. The
content was then transferred to another Ep-
pendorftube and centrifuged at 13500 rpm for
3 minutes. The supernatant was discarded and
the pellet was suspended again by pipetting in
500 pl of RTF for 5 minutes at 100°C. They
were then placed in ice for 5 minutes and then
centrifuged at 13500 rpm for 5 minutes at 4°C.
Finally, the supernatant with the microbial ge-
nomic DNA was taken and stored at -30°C un-
til the PCR was performed.

The genome of each wild control strain was
extracted using the ZymoBeadTM Genomic
DNA Kit (as described by the manufacturer).
DNA concentration (ng/pl) was quantified by
NanoDrop 2000.
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The NCBI (National Center of Biotechnology In-
formation) database was used to design the prim-
ers in order to search for and select 16S rRNA
sequences to be targeted by the specific primers
for T forsythia (GenBank: AP013045.1) and
E nucleatum (GenBank: MH078456.1). Bib-
liographic information of studies with validated

oligonucleotides for the species was also used
(19)

PCR was performed with each pair of oligonu-
cleotides using the genomes extracted from the
wild strain. The primers used to detect bacterial
species A. actinomycetemcomitans, P gingivalis,
P intermedia, T. forsythia and F nucleatum are
shown in Table 1. The conditions of the multi-
plex PCR used for detection of these microor-
ganisms are shown in Tables 2 and 3.

Table 1. Design of primers for detection of bacterial species present in periodontal samples

Primers (5'-3')
(GTGCCAGCAGCCGCGGTAATACG
(TTTGCACATCAGCGTCAGTACATCCCCAAGG
TCCGCATACGTTGCGTGCACTCAAG
TACATAGAAGCCCCGAAGGAAGACG
GATGCTCCTGCTGGGTCTGTT
(CGACACTTCGGATCGTTTAG
AGGCGATGATGGGTAGCC
AGCCGTCACTTCTTCTGTTG

Species Length (bp)
P.gingivalis 527
P.intermedia 163
A. actinomycetemcomitans 253
T. forsythia 394
F. nucleatum 214

Table 2. Conditions of the multiplex PCR for detection of 7. forsythia and E nucleatum

Cycling
95°C for 2 minutes

35 cycles 94°C for 30 seconds

57°C for 1 minute
72°C for 2 minutes

72°C for 5 minutes

1X KCI buffer (Bioron) supplemented
with 1 mM of MgCly, 0.5 uM of dNTPs,
0.5 uM of each primer, 1.2 units of de
High Taq (Bioron) and 40-100 ng of
DNA.

Table 3. Conditions of the multiplex PCR for detection of P. gingivalis, P. intermedia,

A. actinomycetemcomitans

Cycling
94°C for 10 minutes

30 cycles 94°C for 1 minute

70°C for 1 minute
72°C for 1 minute

72°C for 10 minutes

1X KCI buffer (Bioron) supplemented
with 1.5 mM of MgCl,, 0.5 uM of
dNTPs, 0.5 uM of each primer,

2.5 units of de High Taq (Bioron) and
40-100 ng of DNA.

The results of amplifications (bands) were
viewed in 1.2% agarose gel, 0.5X TBE (Tris-bo-
rate-EDTA) buffer, 5 pl of GoodView, 2 ul of
Cyan/Orange loading buffer; 2-5 pl of the

PCR product for 2 h at 80 V. They were also
photographed using a digital camera placed
over an ultraviolet (UV) light transilluminator

(Figs. 4 and 5).
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Fig. 4 Detection of periodontal pathogens Tf=Tannerella forsythia (394 bp) and Fn =
Fusobacterium nucleatum (214 bp) by classic PCR. Weight marker (Bioron # 304005).
Fragment size (bp): 1000, 900, 800, 700, 500, 400, 300, 200.
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Fig. 5 Detection of periodontal pathogens Pg = Porphyromonas gingivalis (527 bp), Aa =
Aggregatibacter actinomycetemcomitans (253 bp) and Pi = Prevotella intermedia (163 bp) by
classic PCR. Weight marker (Bioron # 304005). Fragment size (bp): 1000, 900, 800, 700, 500,

400, 300, 200.

Statistical analysis

Descriptive statistics were applied using abso-
lute frequencies in percentages. The popula-
tions were compared using the Student’s T-Test
with a significance level of 0.05.

Results

The most prevalent microorganisms in the cas-
es of aggressive periodontitis were P intermedia
and F nucleatum. They were present in 93%
and 83% of the patients, respectively. The next
one in incidence was A. actinomycetemcomitans,
a microorganism that is strongly correlated
with aggressive periodontitis !''"'*19. 4. actino-
mycetemcomitans appeared in around 70% of

the patients studied (Chart 1).
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Chart 1: Prevalence of periodontal pathogens
in aggressive periodontitis

Pi=Prevotella intermedia 93%,
Fn=Fusobacterium nucleatum 83%,
Aa=Aggregitabacter actinomycetemcomitans
68%, Pg="Porphyromonas gingivalis 54%,
Tf=Tannerella forsythia 49%

When distinguishing between localized and
generalized aggressive periodontitis, the mi-
crobiota is differentiated by emphasizing the
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different mirobiological etiopathogenesis of
both forms. Of all the cases of aggressive dis-
ease studied, 60% were localized cases and 40%
generalized cases. This is why in an analysis of
the microbiota of aggressive cases of the disease
without distinguishing between localized and
generalized forms, prevalence percentages are
conditioned by the larger number of localized
cases.

Generalized aggressive periodontitis

Although F nucleatum was a microorganism
with a high prevalence in both forms, it mainly
stood out in the cases of generalized aggressive
disease, as it was present in almost 95% of the
patients.

In the cases of the generalized form, the next
microorganism in prevalence was P intermedia
(around 90%), followed by P, gingivalis in 75%
of the samples and by 7. forsythia in 63% of
them. Moreover, although A. actinomycetem-
comitans was recovered in several patients, it
was the least prevalent of the microorganisms
studied, being present in about 56% of cases

(Chart 2).

Generalized Aggressive Periodontitis
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Chart 2: Prevalence of periodontal pathogens
in generalized aggressive periodontitis

Fn = Fusobacterium nucleatum 94 %,

Pi = Prevotella intermedia 88%, Pg

= Porphyromonas gingivalis 75%,

Tf = Tannerella forsythia 63 %, Aa =
Aggregatibacter actinomycetemcomitans 56%

Localized aggressive periodontitis

As for the localized form, the most prevalent
microorganism was P intermedia, which was
present in 96% of patients, followed by £ nu-
cleatum and A. actinomycetemcomitans, both
with a prevalence of around 75%. It is worth
noting that there was a higher prevalence of
A. actinomycetemcomitans than in the general-
ized form of the disease. This is consistent with
the relevance that this microorganism has in lo-
calized cases of the disease "*'”. Finally, the mi-
croorganisms P gingivalis and T. forsythia had
the lowest prevalence, being found in 40% of
the patients studied (Chart 3).

Localized Aggressive Periodontitis
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Chart 3: Prevalence of periodontal
pathogens in localized aggressive
periodontitis Pi=Prevotella intermedia
96% Fn=Fusobacterium nucleatum 76%
Aa=Aggregatibacter actinomycetemcomitans
76% Pg= Porphyromonas gingivalis 40%
Tf=Tannerella forsythia 40%

=

Comparison of microbial prevalence
between GAP and LAP

To facilitate the comparison, the respective
prevalences of the different pathogens in the
generalized and localized forms in our studies
with Uruguayan patients are presented in a
consolidated form below (Chart 4).
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Chart 4: Comparison of the prevalence of
periodontal pathogens between generalized (GAP)
and localized aggressive periodontitis (LAP)

Fn = Fusobacterium nucleatum, Pi =
Prevotella intermedia, Pg = Porphyromonas
gingivalis, Tf = Tannerella forsythia, Aa =

Aggregatibacter actinomycetemcomitans

Proportion of pathogens studied in the cases
of aggressive periodontitis

Another way to analyze the relevance of the
microorganism in the disease is to study it in
connection to the detection of the rest of the
pathogens studied. If we consider the detection
of a certain pathogen in a patient as one occur-
rence, 100% of the occurrences would be repre-
sented by the total number of detections of the
five pathogens studied. The following propor-
tions can be found by studying the proportion
of each microorganism in relation to the rest
of the microorganisms (the total number of oc-
currences) (Chart 5).

P
BFn
= Aa

T
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Chart 5: Proportion of pathogens in
aggressive periodontitis

The most prevalent microorganism was P inter-
media, followed by F nucleatum. A. actinomyce-
temcomitans was in third place with 20%.

As mentioned above, percentages are largely in-
fluenced by the larger number of localized over
generalized cases.

No significant differences were found in the
proportion of microorganisms when taking
into account sex with a 0.05 significance level
using the t-test for two samples, assuming equal
variances (Table 4).

Table 4. Proportion of pathogens in cases of
aggressive periodontitis according to sex (sig-
nificance level o = 0.05)

Female Male
Pi 26% 26%
Fn 25% 21%
Aa 20% 24%
Pg 15% 16%
Tf 14% 13%

Discussion

The microorganisms present in generalized ag-
gressive periodontitis (GAP) in our study are
similar to those found in cases of aggressive
periodontitis in other countries 9. Accord-
ing to the literature, the microorganisms usu-
ally detected in cases of GAP are P gingivalis,
A. actinomycetemcomitans and T. forsythia 1°.
P gingivalis is especially more prominent than
A. actinomycetemcomitans in cases of general-
ized disease 1.

As for the presence of the pathogens analyzed
in our study, we found that in generalized ag-
gressive periodontitis, P gingivalis was more
common than A. actinomycetemcomitans, which
is consistent with the literature and other loca-
tions such as Chile and Colombia @2V,

As for localized aggressive periodontitis, accord-
ing to our results, A. actinomycetemcomitans ex-
ceed the periodontopathogens P gingivalis and
1. forsythia, similarly to other locations such
as Europa and North America *'"'>?V, where
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A. actinomycetemcomitans is recovered particu-
larly in cases of localized disease. However, in
studies carried out in Latin America (Chile,
Colombia), the recovery of P gingivalis and
1. forsythia exceeded that of A. actinomycetem-
comitans in this form of the disease %2223,

Furthermore, some authors highlight the im-
portance of A. actinomycetemcomitans given
its role in the pathogenesis of aggressive peri-
odontitis, especially in the localized form, even
though it has been suggested that it is probably
of particular relevance at the beginning of the
pathology and is then replaced by other patho-

genic bacteria as the disease progresses 19,

Conclusions

It was found that there is a difference in the flo-
ra between the localized and generalized forms
of the disease in the Uruguayan patients stud-
ied.

The most prevalent microorganism in localized
aggressive periodontitis was P intermedia, while
in generalized aggressive periodontitis it was
E nucleatum.

In addition, P gingivalis and T forsythia are
more prevalent in the generalized form than in
the localized form of the disease.

We also confirmed the significance of A. acti-
nomycetemcomitans in aggressive periodontitis,
which is especially significant in localized cases.
A similar flora to other geographical locations
was present in aggressive cases of periodontitis
in our country, even though in some of those
r gz'ngz'm[is is more common than A. actino-
mycetemcomitans in all forms of aggressive peri-
odontitis ®*??. In our case, we only found this
relation in generalized cases of the disease. In
addition, A. actinomycetemcomitans was present
in a higher proportion than P gingivalis in cases
of the localized form of the disease, which is
consistent with the data reported in the liter-
ature (19,

It was also possible to correlate the tradition-
al bacteriological study with molecular study
techniques.
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