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RESUMO 

 

Alguns estudos caracterizaram a microbiota de canais radiculares de dentes decíduos com 
necrose pulpar como polimicrobiana, com predomínio de microrganismos anaeróbios. No 
entanto, nenhum estudo até o presente momento investigou a presença de genes de resistência 
a antimicrobianos em diferentes ecossistemas da cavidade oral de crianças. Este estudo tem 
por objetivo determinar a presença de espécies de Prevotella e do gene cfxa/cfxa2 associados 
à resistência à beta-lactâmicos, em diferentes ecossistemas orais de crianças com necrose 
pulpar. Vinte e sete crianças, que estavam sob cuidados odontológicos no Ambulatório de 
Clínica Infanto-Juvenil da Faculdade de Odontologia da UFRGS, e que apresentavam, pelo 
menos, um dente decíduo com necrose pulpar foram selecionados para este estudo. Foram 
coletadas amostras de saliva, biofilme supragengival, biofilme da câmara pulpar e do canal 
radicular de 32 dentes (27 posteriores e 5 anteriores). Após isolamento do DNA microbiano, a 
presença das bactérias Prevotella intermedia, Prevotella nigrescens, Prevotella tannerae e do 
gene cfxA/cfxA2 foi avaliada através do método de PCR. A amostra foi composta de pacientes 
com idade média de 5,5 anos (± 1,76). A taxa total de espécies de Prevotella foi de 29,1%, 
25%, 21,8% e 32,29% em amostras de saliva, biofilme, câmara pulpar e canal radicular, 
respectivamente. As três espécies juntas não foram detectadas em todos os micro-ambientes 
do mesmo paciente, mas estavam presentes em 3,1% (n=1) de amostras do canal radicular. 
Prevotella nigrescens foi a bactéria mais frequentemente encontrada em todos os 
ecossistemas estudados. Foram observadas diferenças estatisticamente significativas em 
relação à presença de P. nigrescens em pelo menos um  local e idade do paciente (teste t, p = 
0,04). Também foi encontrada associação entre a presença desta bactéria, em pelo menos um 
local e uso de antimicrobianos (teste exato de Fisher, p = 0,014). A presença do gene de 
resistência à beta-lactâmicos, cfxA/cfxA2, foi testada em 12 pacientes da amostra, nos quatro 
micro-ambientes orais. Entre esses pacientes, 55,6% eram meninas, com idade média de 6 
anos (± 2,5). Não foi detectada a presença deste gene em nenhuma amostra investigada. Os 
dados sugerem que a cavidade bucal de crianças com necrose pulpar apresenta presença 
diversificada de espécies de Prevotella em diferentes  micro-ambientes orais. A ausência do 
gene cfxA/cfxA2 foi observada em todas as amostras investigadas. Estudos futuros, testando a 
presença de outros genes de resistência à beta-lactâmicos, são importantes para uma 
investigação abrangente. 

Palavras-chave: Resistência anti-microbiana, Saliva, Biofilme, Canal Radicular, Biologia Molecular, 

Dentes decíduos. 
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ABSTRACT 

 

Some studies characterized the microbiota of root canals of primary teeth with pulp necrosis 
as polymicrobial, with a predominance of anaerobic microorganisms. However, no study to 
date has investigated  the presence of antimicrobial resistance genes in different ecosystems of 
the oral cavity of children. This study aims to determine the presence of Prevotella species 
and genes associated with resistance to beta-lactams in different oral  enviroments of children 
with pulp necrosis. Twenty-seven children who were under dental care at the Children and 
Youth Clinic (Dental School, UFRGS, Porto Alegre, Brazil), and who had at least one 
primary tooth with pulp necrosis were selected for this study. Saliva, supragingival biofilm, 
pulp chamber biofilm and  root canal biofilm were collected of  32 teeth (27 posterior and 5 
anterior). After isolation of microbial DNA, the presence of Prevotella intermedia, Prevotella 

nigrescens, Prevotella tannerae and cfxA/cfxA2 gene were evaluated using the PCR. The 
sample consisted of patients with a mean age of 5.5 years (± 1.76). The total rate of Prevotella 
species was 29.1%, 25%, 21.8% and 32.29% in saliva samples, biofilm, pulp chamber and 
root canal, respectively. The three strains were not detected in all enviroments of the same 
patient, but were present at 3.1% (n = 1) of the root canal samples. Prevotella nigrescens was 
the most common bacteria in all oral enviroments. Statistical significant differences were 
observed for the presence of P. nigrescens at least one oral enviroment and age of the patient 
(t-test, p = 0.04). Also an association was observed, among the presence of these bacteria in at 
least one enviroment and use of antimicrobials (Fisher's exact test, p = 0.014). The presence 
of the resistance gene to beta-lactams, cfxA/cfxA2, was tested on 12 patients of the sample at 
all four oral enviroments. Among these patients, 55.6% were girls with a mean age of 6 years 
(± 2.5). Absence of this gene in the sample investigated was detected. The absence of 
cfxA/cfxA2 gene was observed in all the investigated samples. Future studies testing the 
presence of other resistance genes to beta-lactams, are important for a comprehensive 
investigation. 

Keywords: Drug Resistance, Saliva, Biofilm, Root Canal, Molecular Biology, Primary teeth. 
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1 ANTECEDENTES E JUSTIFICATIVA 

 

Apesar da redução da incidência da cárie, proporcionada pela incorporação de medidas 

preventivas, esta ainda é considerada um problema de saúde pública no Brasil, em virtude de 

seus altos índices encontrados entre a população (BRASIL, 2011). 

Nos casos mais severos de cárie dentária, quando a agressão microbiana atinge a 

polpa, ocorre a necrose e decomposição do tecido pulpar (BROOK, 1981). Após a 

colonização do sistema de canais radiculares, a infecção estende-se para os tecidos apicais, 

podendo causar alterações no tecido ósseo e potencialmente afetar o germe do dente 

permanente sucessor, no caso de dentes decíduos. 

Dessa forma, nestes casos, a terapia pulpar visa à erradicação do processo infeccioso, 

com a eliminação dos microrganismos, restos necróticos pulpares e drenagem dos produtos da 

infecção, seguido da prevenção de subseqüente re-infecção (ESPÍNDOLA et al., 2002; 

GABARDO et al., 2009). Para a realização da sanificação dos canais radiculares, é utilizado 

um preparo químico-mecânico, com auxílio de instrumentos endodônticos e soluções 

químicas de irrigação, a fim de promover a limpeza e modelagem dos canais (LOPEZ & 

SIQUEIRA JR., 2004). A Academia Americana de Odontopediatria (AAPD 2004) sugere a 

utilização de Digluconato de Clorexidina e/ou Hipoclorito de Sódio na concentração de 1%, 

como soluções irrigadoras em dentes decíduos acometidos com necrose pulpar. Após a 

sanificação, é realizado um selamento dos canais radiculares, por meio de pastas com ação 

antimicrobiana. Os materiais mais comumente utilizados, em odontopediatria, para este fim, 

são o Óxido de Zinco e Eugenol, pasta contendo Cloranfenicol, Tetraciclina e Óxido de Zinco 

e Eugenol (CTZ), Hidróxido de Cálcio e Pasta Iodoformada (DUNSTON B. & COLL J.A, 

2008). 

Embora seja uma terapia complexa, uma vez que possui vários passos e exige técnica 

do operador e comportamento colaborativo do paciente, o tratamento endodôntico em dentes 

decíduos é muito importante. Isso porque a perda precoce de dentes decíduos pode vir a 

comprometer o desenvolvimento do sistema estomatognático e o estabelecimento da dentição 

permanente, promovendo alterações ortodônticas e estéticas, e, por consequência, podendo 

ocasionar problemas emocionais, psicológicos e comportamentais (CORDEIRO MMR 

&ROCHA MJC, 2005; KRAMER et al., 2000). 

As infecções endodônticas podem ser caracterizadas como agudas ou crônicas, 

dependendo da presença ou ausência de sintomatologia dolorosa, respectivamente. A presença 
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ou ausência de sintomatologia dolorosa espontânea está associada às características 

específicas da composição microbiana, tanto qualitativamente quanto quantitativamente 

(JACINTO et al., 2003).  Já a intensidade dos sinais e sintomas parece estar relacionada às 

características da composição das comunidades microbianas (SANTOS et al., 2011).  

 Dessa forma, observa-se o importante papel dos microrganismos na patogênese das 

alterações pulpares e periapicais e a importância de sua eliminação para a obtenção do 

sucesso do tratamento endodôntico. Em dentes decíduos infectados, as lesões se desenvolvem 

na bi ou trifurcação, diferentemente dos dentes permanentes, onde a lesão se estabelece na 

região apical. Este fato relaciona-se não somente pela anatomia diferenciada que esses dentes 

possuem, com elevada quantidade ramificações e de canais acessórios, mas também à 

presença de determinados tipos bacterianos nesses sítios (GOMES et al., 2013). 

Em alguns casos, os agentes antimicrobianos são utilizados como medidas adicionais à 

terapia endodôntica para controlar processos agudos, principalmente em pacientes nos quais 

se observam sinais e sintomas que denotam disseminação sistêmica do processo infeccioso 

(WYNN & BERGMAN, 1994; ANDRADE & SOUZA-FILHO, 2006; MORAES et al, 

2015). Os antibióticos mais prescritos, para infecções endodônticas, são os beta-lactâmicos, 

como, por exemplo, as penicilinas (SALAKO et al., 2004; DAR-ODEH NS et al., 2013). 

Atualmente, o uso generalizado de antibióticos, muitas vezes, desnecessário e impreciso, tem 

proporcionado um desenvolvimento crescente de resistência, tornando este um problema 

global (OWENS-JR RC, 2008; HAWKEY PM, 2008). Assim, torna-se imprescindível a 

realização periódica de testes laboratoriais para detectar e monitorar continuamente a 

suscetibilidade desses microrganismos (WEXLER HM, MOLITORIS E, FINEGOLD SM 

1993; VAN STEENBERGEN et al., 1993). 

Os mecanismos da resistência a antibióticos têm sido atribuídos a genes, e estudos têm 

demonstrado que a microbiota humana, inclusive a da cavidade oral, pode atuar como um 

reservatório para os genes de resistência a esses medicamentos (SOARES et al., 2012). O 

mecanismo mais eficiente de resistência antimicrobiana é a produção de enzimas 

(CHAMBERS HF & SANDER MA, 1996). Moraes et al (2015) mostraram recentemente a 

presença do gene cfxa/cfxa2, que é associado à degradação de beta-lactâmicos, em diferentes 

micro-ambientes da cavidade oral de adultos com e sem infecção (MADINIER I et al., 2001).  

Devido ao importante papel dos microorganismos na patogênese das alterações 

pulpares e periapicais, torna-se essencial estudá-los e também seus mecanismos de resistência 

a fim de permitir o controle/eliminação e, consequentemente, obter sucesso no tratamento.  
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Tradicionalmente, a identificação de bactérias é realizada em meio de cultura sólido ou 

líquido à base de métodos de crescimento bioquímicos. Esses procedimentos são trabalhosos, 

caros e demorados (LUIZ FERNANDO TOMAZINHO, MARIO J. & AVILA-CAMPOS, 

2007). Avanços nas técnicas de diagnóstico que utilizam métodos de biologia molecular têm 

permitido a identificação de microrganismos e comunidades microbianas, bem como fatores 

de virulência e sua patogenicidade (GOMES & MONTAGNER, 2010). 

Os métodos moleculares são considerados rápidos, sensíveis e precisos, permitindo, 

assim, a detecção de diversas espécies microbianas, porém possuem um custo bastante 

elevado (LUIZ FERNANDO TOMAZINHO, MARIO J. & AVILA-CAMPOS, 2007). Estes 

métodos são baseados em sequências de ácidos nucléicos e têm sido utilizados para identificar 

microrganismos em infecções endodônticas, especialmente aqueles de difícil cultivo, ainda 

não cultivados ou também detectar as células que já não são viáveis (SIQUEIRA &RÔÇAS, 

2005).  Dessa forma, podem auxiliar na caracterização da microbiota dos canais radiculares a 

fim de que se consiga determinar sua associação com sintomas clínicos, além de fatores 

relacionados ao prognóstico clínico e ao tratamento a ser realizado (FOUAD et al., 2002).  

A técnica da Reação em Cadeia da Polimerase (PCR) é a que apresenta alta sensibilidade e 

especificidade na detecção de microrganismos. O PCR é um método in vitro para replicação 

de sequências específicas de DNA. Tendo início com uma pequena quantidade de DNA 

(cerca de uma célula bacteriana), o PCR amplia a um bilhão de vezes uma sequência 

específica conhecida do DNA microbiano, permitindo, dessa forma, a sua posterior detecção. 

Por sua alta sensibilidade e habilidade de detectar microrganismos incultiváveis, Dixet al. 

(1990) relatam que vários autores têm preferido este método à cultura na identificação 

microbiana. Ocorreu, por conta destes avanços tecnológicos, uma redefinição da composição 

da microbiota dos canais radiculares em dentes permanentes (SIQUEIRA &RÔÇAS, 2005). 

Entretanto, poucos são os estudos que caracterizam a infecção endodôntica presente em 

dentes decíduos, considerando a presença e ausência de sintomatologia dolorosa e a influência 

de fatores locais sobre ela. 

Estudos realizados para caracterizar a microbiota de canais radiculares em dentes 

decíduos com necrose pulpar sugerem que, nesses casos, há uma infecção polimicrobiana 

constituída predominantemente por microrganismos anaeróbios (PAZELLI et al., 2003; 

SILVA LAB et al., 2006; GOMES et al, 2013; TAVARES et al, 2011). Os microrganismos 

Treponema denticola, Enterococcus faecalis, Prevotella gingivalis foram frequentemente 

detectados por Cogulu et al (2008) em dentes decíduos humanos com infecção endodôntica e 
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sintomatologia dolorosa. Yang et al (2010) detectaram gêneros Prevotella (24%), 

Fusobacterium (17,7%), Porphyromonas (13,9%) em abcessos apicais agudos em crianças. 

Prevotella gingivalis (100%), Prevotella nigrescens (93,3%), Prevotella tannerae (40%), 

Treponema denticola, (40%) foram detectados por Gomes et al (2013) em amostras de canais 

radiculares de dentes decíduos humanos com necrose pulpar. 

Como visto, alguns estudos têm caracterizado a microbiota de canais de dentes 

decíduos com necrose pulpar. Porém, nenhum estudo, até o presente momento, investigou a 

presença de genes de resistência em diferentes ecossistemas da cavidade bucal de crianças.  
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2 OBJETIVOS 

 

2.1 Objetivo Geral 

Este trabalho teve como objetivo verificar a presença de espécies de Prevotella e gene de 

resistência antimicrobiana em diferentes ecossistemas orais de crianças com necrose 

pulpar em dentes decíduos. 

 

2.2 Objetivos Específicos 

• Detectar a presença dos microrganismos Prevotella intermedia, Prevotella nigrescens, 

Prevotella tannerae em amostras de saliva, biofilme microbiano supragengival, 

câmara pulpar e canal radicular de dentes decíduos humanos em pacientes acometidos 

por necrose pulpar. 

• Detectar a presença do gene cfxA/cfxA2 em amostras de crianças acometidas por 

necrose pulpar.  

• Associar a presença das espécies de Prevotella a parâmetros clínicos e radiográficos, 

como: presença de sintomatologia dolorosa, fístula, edema, espessamento do espaço 

do ligamento periodontal. 
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Summary 

Background: Studies have characterized the microbiota of root canals in primary teeth with 

pulp necrosis as polymicrobial with predominance of anaerobic microorganisms. However, no 

study has already investigated the presence of antimicrobial resistance genes in different 

ecosystems of the oral cavity of children. Aim: To determine the presence of Prevotella 

species and cfxA/cfxA2 gene associated with resistance to lactamics in different oral niches 

from children with pulp necrosis. Design: Saliva (S), supragingival biofilm (SB), pulp 

chamber biofilm (PC) and root canal biofilm (RC) were collected. The presence of P. 

intermedia, P nigrescens, P. tannerae and cfxA/cfxA2 gene was assessed by PCR. Results: 

The sample comprised 27 patients (mean age of 5.5 years ± 1,76). Thirty-two teeth were 

sampled. The total rate detection of Prevotella strains was 29.1% (S), 25% (B), 21.8% (PC) 

and 32.29% (RC). P. nigrescens was the most commonly detected specie in all oral niches 

and differences were observed concerning patient’s age (p=0.04). The cfxA/cfxA2 gene was 

not detected in any oral niche. Conclusion: The data suggest that the oral cavity of children 

with pulp necrosis has a variable distribution of Prevotella strains in different niches. The 

cfxA/cfxA2 gene was not detected in the selected samples.  
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Introduction 

The endodontic infection in primary teeth occurs after necrosis and decomposition of 

pulp tissue by microbial aggression1. The process occurs through the incursion and microbial 

growth inside in the pulp chamber and root canals2. After the bacterial colonization of the root 

canal system, the infection can reach to the apical tissues, causing alterations in bone structure 

by the phagocyte activity of macrophages in response to bacterial toxins. 

The treatment of endodontic infections, in primary teeth, involves the disinfection of 

root canals by chemical-mechanical preparation using bactericidal/bacteriostatic solutions and 

posterior filling with a paste with bactericidal properties, followed by the final restoration of 

the tooth. However, in some cases, antimicrobial agents are used as additional measures to 

control acute processes 3. The most frequently prescribed antibiotics, in dentistry, are the beta-

lactams such as penicillin4,5.  

 Currently, the widespread use of antimicrobial therapy, often unnecessary and 

inaccurate, affects the development of microbial resistance. Mechanisms of bacterial 

resistance to antibiotics has been attributed to resistance genes and demonstrated that the 

human microbiota, including the oral cavity, can act as a reservoir for antibiotic resistance 

genes6.  

Advances in diagnostic techniques using molecular biology methods have enabled the 

identification of microorganisms and microbial communities, as well as virulence factors and 

its pathogenicity7. In the last years, researches have investigated the presence of bacterial 

genes conferring resistance to antibiotics in clinical samples infections8,9. Recently, Moraes et 

al (2015)3showed the presence of cfxA/cfxA2 gene in different niches of the oral cavity of 

adults with and without endodontic infections.This resistance gene was cloned from a strain 

of Prevotella intermedia and is associated with degradation of beta-lactams10. 
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Some studies characterized the microbiota of root canals of primary teeth with pulp 

necrosis as polymicrobial with predominance of anaerobic microorganisms11,12. However, no 

study yet has investigated the presence of antimicrobial resistance genes in different 

ecosystems of the oral cavity ofchildren. Therefore, this study aims to identify the presence of 

Prevotella species and lactam resistant genes in different oral niches of pediatric patients and 

correlate with clinical and radiographic parameters. 

 

Material and methods 

Subjects and Ethical aspects  

 This research was approved by the Ethics Committee in Research 

(CAAE:09190712.1.0000.5347) from the Federal University of Rio Grande do Sul (Porto 

Alegre, RS, Brazil).Sample size and the methodology used in this study was based on the 

research conducted by Moraes et al (2015)3. 

Twenty-seven children who were under care at the Children and Youth Clinic (Dental 

School, UFRGS, Porto Alegre, Brazil) presenting, at least, one primary tooth with pulp 

necrosis were selected for this study. Children with systemic disease or using chronic 

medications were not included.  Teeth with more than 1/3ofrootresorption and with 

impossibility of performing rubber dam isolation were excluded. Clinical and radiographic 

data were recorded, as presence of pain, fistula, edema, thickening of the space of periodontal 

ligament, and periapical/furcation lesion. All guardians for the patients signed an informed 

consent form prior to the sample collections. 

Clinical procedures and microbiological sample collection 

 The non-stimulated saliva (S) was collected in a sterile eppendorf tube. Supragingival 

biofilm of related tooth with pulp necrosis was collected using sterile microbrushes (Dentisply 
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Caulk, Milford, USA) and placed immediately in sterile eppendorf tubes. The involved tooth 

was isolated with a rubber dam and, then, the operative field disinfection was performed with 

30% hydrogen peroxide and 2.5% sodium hypochlorite, followed by neutralization with 5% 

sodium thiosulfate. 

After caries removal, the pulp chamber was exposed under manual irrigation (sterile 

saline solution) using sterile burs. After coronal access, microbiological sample of the pulp 

chamber was collected with sterile cotton balls, which were in contact with the pulp chamber 

floor for 60s and stored in sterile plastic tubes3. Subsequently, paper points were introduced 

near the total length of the root canal according to the preoperative radiographs, remaining in 

this position for 1 minute. In cases of multi-rooted teeth, samples were collected from the 

widest root canal. Then, the paper cones were introduced sequentially into plastics tube. The 

samples were coded and stored in a freezer at -20 °C. 

The teeth received specific endodontic treatment (1% sodium hypochlorite was the 

irrigation solution and the obturation was completed using calcium hydroxide paste thickened 

by zinc oxide, 3:1 weight proportion)and were restored with resin modified glass ionomer 

cement (Vitremer, 3M ESPE, St. Paul, MN, USA) or composite resin (Adper Single Bond and 

Filtek Z-350, 3M ESPE, St. Paul, MN, USA). 

Bacterial DNA extraction 

 The microbial DNA was isolated with a Purelink Genomic DNA Mini Kit (Invitrogen, 

São Paulo, Brazil) according to the manufacturer's recommendations. The DNA from all 

saliva, supragingival biofilm, pulp chamber and root canal samples was first amplified with 

universal prokaryotic ribosomal 16S primer (Table1)13. 

Detection of the Prevotella species and cfxA/cfxA2 gene by PCR 

The PCR amplification was used to detect the species Prevotella intermedia, P. 

nigrescens and P. tannerae. Species-specific primers were used totargetthe region of the 16S 
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rRNA gene in bacterial DNA. The sequences of the oligonucleotides (5’-3’) were obtained 

from the literature (Table 1)14,15,16. 

PCR reactions were processed in the total amount of 25 µL for each sample and 

contained 2.5 µL of PCR buffer (10x Reaction Buffer, Invitrogen, São Paulo, São Paulo, 

Brazil); 0.5 µL of a mixture of phosphate deoxyribonucleotides (dNTPs (Invitrogen, São 

Paulo, São Paulo, Brazil), 1.25 µL of magnesium chloride (MgCl2, Invitrogen, São Paulo, 

São Paulo, Brazil); 0 75 µL of a 100 mM of Primer Foward (Invitrogen, São Paulo, São 

Paulo, Brazil), 0.75 µL of a 100 mM of Primer Reverse (Invitrogen, São Paulo, São Paulo, 

Brazil); 17,625 µL of  DNAase-free ultrapure water and RNAase; 0,125 µL of the enzyme 

Taq DNA Polymerase (Taq Platinum, Invitrogen, São Paulo, São Paulo, Brazil) and 1uL of 

DNA extracted from clinical samples. 

The steps of the PCR cycle comprised an initial denaturation (95 °C, 2 min); 36 cycles 

of denaturation (94 °C, 30 sec), annealing (temperature specific for each primer set for 1 min) 

and extension (72 °C, 2 min). Finally, there was a final extension (72 °C, 10 minutes). 

Aliquots of bacterial DNA extracted from strains were used as positive controls. The 

sequences of nucleotides, the specific temperatures of the annealing step, the length of the 

amplified fragment and bibliographic citation corresponding to each primer are showed in 

Table 1. 

PCR technique was also used to detect the presence of cfxA/cfxA2 gene in the 

microbial strain according to the protocol described by Giraud-Morin et al. (2003)17. 

According to the authors, the primers were designed from sequences deposited in Gen-Bank 

U38243 with the codes (cfxA) and AF118110 (cfxA2). The PCR reaction steps were as 

follows: initial denaturation (94°C; 5 min); 25 cycles of denaturation (94°C, 1 min); annealing 

(58°C, 1 min); extension (72°C, 30 s); and a final extension (72°C, 10 min). The sequences of 

nucleotidesandthe length of the each primer are showed in Table 2. 
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The presence of specific amplicons for each sample to the sequences studied was 

verified by agarose gel electrophoresis 1% (Invitrogen, São Paulo, SP, Brazil) in buffer  

Trisborato 10x diluted HCl (pH 8.0) and stained with bromide ethidium (5 mg/ml, Invitrogen, 

São Paulo, SP, Brazil). For each gel, was added a molecular weight marker 100 bp (DNA 

Ladder, Invitrogen, São Paulo, SP, Brazil). The electrophoresis conditions were 120 V for 30 

minutes. Positive reactions were determined by the presence of bands with the proper length 

visualized under ultraviolet transillumination. 

Data Analysis 

The data (clinical features and bacteria/gene detected) were entered into a spreadsheet 

and analyzed (SPSS for Windows, SPSS Inc., Chicago, USA). T-test was used to analyze 

associations among the presence of bacteria and patient’s age. Chi-square test was used to 

analyze associations among the presence of bacteria, use of antimicrobials and 

clinical/radiographic parameters. Significance was defined as 5%. 

 

Results 

The sample comprised 27 patients (55% boys) with a mean age of 5.5 years (± 1.76). 

All patients had at least one tooth with pulp necrosis, totaling thirty-two teeth sampled (7 

anterior and 25 posterior). Fifty-five percent of the patients had gingivitis (GBi>20%) and the 

mean DMF-T was 7 (± 3.87). Overall, 62.5% of the patients used antimicrobials and 34.4%of 

those used these medications up to 3 months prior to collection be performed. Clinical and 

radiographic characteristics of the teeth affected by pulp necrosis are showed in Table 3. No 

association was found among the presence of Prevotella strains and clinical/radiographic 

parameters. 

All samples collected were positive for the presence of bacterial DNA as determined 
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by universal 16S rRNA gene-based PCR. The total rate of Prevotella strains was 29.1%, 25%, 

21.8% and 32.29% in saliva, biofilm, pulp chamber and root canal samples, respectively. The 

three Prevotella strains were not detected in all environments within the same patient, but 

they were present in 3.1% of root canal samples. Table 4 shows the frequency of the species  

in each oral niche collected.  

P. intermedia was not found in any sample of saliva, and it was the less frequent 

bacteria in the other niches collected. In four cases, P. intermedia  was detected in at least one 

niche collected, and only in one case this bacteria was present in three different oral niches 

(B, PC and RC). There was no association between the presence of P. intermedia in at least 

one of the oral environment and the use of antimicrobials (Fisher’s exact test, p=0.620).  

Considering the three studied microorganisms, P. tannerae was the one with 

intermediate frequency, ranging from 21.9% (biofilm samples) to 37.5% (root canal samples). 

No association was found between the presence of P. tannerae in at least one of oral 

nicheswith the use of antimicrobials (Fisher’s exact test, p=0.288).  

P. nigrescens was the most common bacteria in all oral niches, ranging from 40.6% to 

59.4%, and its frequency in at least one oral niche was 87.5%. Statistical significant 

differences were observed concerning the presence of P. nigrescens in at least one oral niche 

and patient’s age (t test, p=0.04). There was association between the presence of Prevotella 

nigrescens at least in one niche and the use of antimicrobials (Fisher's exact test, p=0.014). 

The presence of cfxA/cfxA2 lactamic resistance gene was tested in 12 patients in the 

four oral niches (S, B, PC and RC). Among these patients, 55.6% were girls with a mean age 

of 6 years (± 2.5). All of these patients used antimicrobials and 50% of these used this 

medication up to 3 months prior to the collections. Only one patient reported spontaneous 

pain.It was not detected the presence of the cfxA/cfxA2 gene in any oral niche collected from 

this sample. 
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Discussion 

The present research assessed the frequency of Prevotella strains (P. intermedia, P. 

nigrescens and P. tannerae) in saliva, supragingival biofilm, pulp chamber and root canals 

samples from primary teeth with pulp necrosis of children. The overall rate of detection for 

Prevotella strains was 29.1%, 25%, 21.8% and 32.29% in saliva, biofilm, pulp chamber and 

root canal samples, respectively. Considering all oral niches, P.nigrescens was the most 

prevalent bacteria and P.intermedia was observed with less frequency. 

 The mean age of the patients was 5.5 (±1.76) and they had at least one tooth with pulp 

necrosis, mostly in chronic stage. Over half of the patients had gingivitis (GBi>20%), and the 

mean of DMF-T was high (7±3.87), considering that the mean DMF-T observed in the 

Brazilian population at 5 years old was 2.4318.  

Most of the teeth in the sample were asymptomatic primary molars that at clinical 

examination presented carious lesion associated with fistula. In the radiographic examination, 

these teeth showed thickening in space and the periodontal ligament and bone lesion in 

furcation/periapical region. A previous study compared the characteristics of endodontic 

infections in samples obtained from primary and permanent teeth. The most prevalent species 

in primary teeth were P. gingivalis (16%) and T. denticola (16%). In permanent teeth, the 

most prevalent were E. faecalis (20%), P. gingivalis (32%) and T. denticola (32%). It was 

observed that the presence of T. denticola and E. faecalis is highly associated with periapical 

radiolucency prior and pain, while the incidence of P. gingivalis has been associated with 

sensitivity to the percussion in primary and permanent19. In our study no association was 

found between the presence of Prevotella strains and clinical/radiographic parameters. This 

observation is probably explained due to the homogeneity in the characteristics observed in 

the sample studied. 
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Prevotella intermedia  was not found in any saliva sample, unlike than was observed 

in a similar study with adults, in which these strain appeared with high frequency3. The 

literature showed that T. forsythia, P. intermedia, P. nigrescens and T. denticola were 

detected more frequently in children with poor oral hygiene20. In the present study, P. 

nigrescens was also frequently found in children with unsatisfactory oral hygiene. 

P. nigrescens seems to be a common member of microflora of healthy children and 

unhealthy. A study performed with Japanese children,found a high frequency of P. nigrescens 

in the saliva samples. It was observed that its frequency increased with the age of the 

patients21. This association corroborates with the results from our study.In addition, results 

from a study conducted with 56 children and adolescents and their parents suggested that P. 

intermedia, P. nigrescens were transmitted in an intrafamiliar manner20. 

 There was a low frequency of P. intermedia in all the niches collected. The highest 

frequency of P. intermedia was found in root canal samples (12.5%). Although in adults with 

pulp necrosis literature shows more frequently of this bacterium3, our results are similar to 

findings from Gomes et al (2013), which detected a low frequency of these bacteria in root 

canal samples of primary teeth (6.7%)2.  The low frequency of P. intermedia in the present 

study samples can be explained due to the almost total sample be composed of teeth with 

chronic infection. According to the literature, black-pigmented anaerobic bacteria are 

commonly associated with acute endodontic infections22. Sakamoto et al (2006), identified 

species of Prevotella as prevalent in endodontic infections, but P. intermedia were 

exclusively detected in symptomatic samples23. 

Prevotella nigrescens has been identified as the pigment-black bacteria most prevalent 

in endodontic infections. P. nigrescens was the most prevalent bacteria found in the different 

niches of our study, presenting its highest frequency (59.4%) in saliva and root canal. The  
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similar frequency of these bacterium in root canal of primary teeth (56.2%) was already 

found11.  

In general, the root canal infections are mixed and semi-specific infections, with great 

predominance of strict and facultative anaerobic bacteria. However, there is a great variability 

in relation to the bacterial species and their prevalence, found in different niches oral of 

children and adult patients. This diversity can be explained by clinical differences of the 

sample, such as previous use of antimicrobials, quality oral hygiene, characteristics of 

endodontic infection, among others. An important issue, which may also explain these 

differences in the frequency of microorganisms among literature studies, is the geographic 

location where the study is performed. Roças et al., (2006), found significant differences in 

bacterial samples of acute periapical abscesses obtained in Portland (Oregon, USA) and Rio 

de Janeiro (Rio de Janeiro, Brazil)24. A study of healthy patients and subgingival periodontal 

lesions also found differences according to the locality observed25. The wide variability can 

be explained due to the environmental and dietary factors as well as the difference patterns of 

using antibiotics. Recently, Montagner et al. (2010)26 showed that even paired samples from 

the same patient, collected from root canals and apical abscesses harbored distinct microbial 

communities. Therefore, microbial selection may be influenced by the environmental 

conditions that are observed in different niches, such as saliva, supragingival biofilm, pulp 

chamber and root canals from primary teeth.  

This present research, the presence of Prevotella strains in samples collected from the 

oral cavity of children was determinedbecause bacteria belonging to this genus are beta-

lactamaseproduction species in dental infections27. Furthermore, lactamic agents are the most 

prescribed medicaments for endodontic infections4,5. A high rate of antibiotics use by patients 

in the sample was observed, which may have influenced the frequency of microorganisms 

investigated. In this way, it would be expected to find more antimicrobial resistance, which  
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did not occur in any sample (S, B, PC, RC). This could have occurred because the patients 

may have used others antibiotics, or they have used beta-lactams with an administration 

scheme (dosage, time of use) that doesn’t favored the development of antimicrobial 

resistance. Recently, a survey conducted in a Pediatric Dental Service (UFRGS) to analyze 

the pattern of self-medication in cases of dental infection of children and pre-teens revealed a 

non-rational use of medications (data not published). It is estimated that more than 75% of the 

antimicrobial prescriptions are made inappropriately, and only about 50% of the patients take 

their medicines properly28. 

Nevertheless, if these patients have used penicillin (taking into account 50% of the 

sample used antimicrobials up to 3 months prior to collection), not have occurred the 

development of antimicrobial resistance is a relevant clinical data. A research with chronic 

periodontal patients treated with antibiotics showed that antimicrobial resistance was 

observed in plaque samples before and after therapy be performed. However, the percentage 

of antibiotic-resistant isolates returned to baseline levels after 90 days of the administration of 

the medicine29. 

The absence of cfxA/cfxA2 gene in the samples may also have been associated to low 

frequency of Prevotella intermedia in our findings. As described in the literature, cfxA/cfxA2 

gene was cloned from a strain of Prevotella intermedia that had been isolated from oral cavity 

exhibiting 98% similarity to the sequence originally described for the cfxA/cfxA2 gene in 

Bacteroides vulgatus
30. Moraes et al. (2015)3 also observed absence of the gene cfxA/cfxA2 in 

root canal samples of teeth with chronic infections. 

Beta-lactamase production is encoded by chromosomal genes, such as cfxA/cfxA2, 

cblA, cepA, cfiA and blaTEM 
3,31. A recent systematic review showed that the frequencies of 

blaTEM gene in root canal samples ranged from 17-43%, while the detection of cfxA/cfxA2  
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gene ranged from 0-40%31. Thus, the absence of cfxA/cfxA2 gene in the studied sample does 

not mean that there are no bacteria resistant to beta-lactamic in the niches of the oral cavity. 

The homogeneity of the sample could be considered a limitation of the study, since the 

patients were composed predominantly of patients with chronic infection, fistula and 

periapical lesion. Possibly, in a sample comprising a comparable group of children with acute 

endodontic infection, the results could yield some associations. The high prevalence of using 

antibiotics is also another potential bias factor, which may have influenced the findings. 

However, the high use of antibiotics is a common condition in children living in southern 

Brazil that are affected, especially in the winter, by respiratory tract infections32. 

In conclusion, our data suggest that the oral cavity of children with pulp necrosis had 

diverse detection rates for Prevotella strains in the different niches. Prevotella nigrescens was 

the most commonly detected bacteria. No association was found among the presence of 

Prevotella strains and clinical/radiographic parameters. The absence of cfxA/cfxA2 gene was 

observed in all samples investigated. Future studies with other resistant genes to beta-lactams 

are necessary for a comprehensive understanding of the mechanisms associated with the 

development of resistance to lactamic agents in bacteria from the oral cavity of children. 
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What this paper adds? 

- This paper adds information not yet reported in the literature about the presence of 

Prevotella strains and resistant genes to antimicrobials in different oral niches of 

children. This is the first study investigating the presence of cfxA/cfxA2 gene in 

children with pulp necrosis. Although the occurrence of cfxA/cfxA2 gene was not 

observed in patients with chronic endodontic infection,further studies with acute 

cases and with other resistant genes to beta-lactams are necessary for a 

comprehensive understanding of the mechanisms associated with the development 

of resistance to lactamic agents, which ultimately compromise the success of 

endodontic treatments performed. 

 

What this paper is important to paediatric dentists? 

- This study provides information on the presence of certain bacterial species in 

teeth with pulp necrosis in different environments of the oral cavity of children. 

Furthermore, it addresses the investigation of resistance genes to antimicrobial 

agents, which can compromise the success of endodontic treatment. 
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Table 1. Sequences, annealing temperature and fragment length for nucleotides used in the PCR reactions. 

 

  

Specie Sequence Annealing (°C) Fragment 

Universal 
16SrRNA13 

5’ TCC TAC GGG AGG CAG CAG T 3’ 

5’ GGA CTA CCA GGG TAT CTA ATC CTG TT 3’ 
60 466 bp 

P. intermedia14 
5’ TTT GTT GGG GAG TAA AGC GGG 3’ 

5’ TCA ACA TCT CTG TAT CCT GCG T 3’ 
58 575 bp 

P. nigrescens15 
5’ ATG AAA CAA AGG TTT TCC GGT AAG 3’ 

5’ CCC ACG TCT CTG TGG GCT GCG A 3’ 
58 804 bp 

P. tannerae16 
5’ CTT AGC TTG CTA AGT ATG CCG 3’ 

5’ CAG CTG ACT TAT ACT CCC G 3’ 
55 550 bp 
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Table 2. Sequences and fragment length for nucleotides used in the PCR reactions. 

 

Primer Sequence Fragment 

cfxA 
5′-CGTAGTTTTGAGTATAGCTTT-3′ 

5′- GATGTTGCCTATATATGTC-3′ 
802 bp 

cfxA2 
5′-GAAAAAAACAGAAAAAAACAAATC-3’ 

5′-TTAAGATTTTACTGAAGTTTG-3′ 
966 bp 
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Table 3.Clinical and  radiographic characteristics of the sampled teeth. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

Variables n [%] 

  

Type of tooth  

anterior 07 [21.9] 

posterior 

 

25 [78.1] 

Tooth status  

restored 08 [75.0] 

Carious 

 

24 [25.0] 

Dental pain  

absent 27 [84.4] 

present 

 

05 [15.6] 

Periapical/furcation lesion  

absent 03 [9.4] 

present 

 

29 [90.6] 

Fistula 
        absent 

        present 

 

Dental mobility 
absent 

present 

 

Edema 
absent 

present 

 

Thickening of periodontal ligament space 
absent 

present 

 

 

15 [46.9] 

17 [53.1] 

 

 

30 [93.7] 

02 [6.3] 

 

 

26 [81.3] 

06 [18.7] 

 

 

07 [21.9] 

25 [78.1] 
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Table 4. Frequency of microorganisms in different niches of the oral cavity. 

 

Prevotella 

species 

 

Saliva 

 

Supra-gingival 

biofilm 

 

Pulp chamber 

 

Root Canal 

     

P. intermedia 0 (0%) 1 (3.1%) 1 (3.1%) 4 (12.5%) 

P. nigrescens 19 (59.4%) 17 (53.1%) 13 (40.6%) 19 (59.4%) 

P. tannerae 9 (28.1%) 7 (21.9%) 8 (25.0%) 12 (37.5%) 
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4 CONCLUSÃO 

 

• Nossos dados mostraram que a cavidade bucal de crianças com necrose pulpar 

apresentou diversas taxas de detecção de espécies de Prevotella nos diferentes nichos 

estudados.  Prevotella nigrescens foi a espécie mais frequentemente encontrada em todos os 

nichos. 

 

• Não foi observada a presença do gene cfxa/cfxa2 nas amostras investigadas. Estudos 

futuros com outros genes de resistência são necessários para uma compreensão mais 

abrangente dos mecanismos associados ao desenvolvimento de resistência aos agentes beta-

lactâmicos em bactérias da cavidade oral de crianças. 

 

• Nenhuma associação foi encontrada entre a presença de espécies de Prevotella e 

parâmetros clínicos/radiográficos. 
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APÊNDICE  
UNIVERSIDADE FEDERAL DO RIO GRANDE DO SUL 

FACULDADE DE ODONTOLOGIA 

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO (TCLE) 

 

I – Justificativa e objetivos da pesquisa: A cárie dental é uma das doenças mais prevalentes na população infantil. As cavidades já 
são um sinal avançado da evolução da doença, que se não for tratada poderá levar à necessidade de tratamento de canal ou, até mesmo, a 
perda precoce dos dentes leite (decíduos). Oobjetivo básico do tratamento de canal é manter o dente de leite, mesmo sem “nervo” 
(polpa), com suas funções estéticas e mastigatórias preservadas. 

Poucas são as informações sobre a suas características das bactérias encontradas no interior das raízes dos dentes decíduos 
associada à presença de dor dental em crianças. Com isso, o presente estudo pretende identificar as bactérias presentes nas raízes dos dentes 
de leite associando-as com a presença de dor, e compará-las com as bactérias presentes na saliva e na placa bacteriana encontrada na 
superfície desses dentes. 

II – Procedimentos que serão utilizados e seus propósitos: Será realizado tratamento de canal em dentes decíduos que apresentam 
a polpa irreversivelmente comprometida (morte do nervo). Para o tratamento de canal, a região onde se localiza o dente a ser tratado será 
anestesiada e após a colocação do isolamento absoluto (lençol de borracha para evitar contaminação de saliva e melhorar a união do material 
restaurador com o dente) será feita a obturação do canal e restauração do dente. 

III –Benefícios e Riscos Esperados: O indivíduo não terá nenhum benefício adicional direto resultante de sua participação na 
pesquisa. Os procedimentos clínicos executados visam ao tratamento da condição clínica de dor e infecção e não diferem daqueles 
normalmente empregados. Os benefícios esperados afetam positivamente os voluntários, pois estarão relacionados com o tratamento da 
doença cárie e resgate de sua saúde bucal. 

Os riscos ou desconfortos causados aos pacientes com a coleta de bactérias com cone de papel absorvente não são significativos, 
já que a manobra da coleta bacteriológica faz parte do tratamento de canal, pois a ponta de papel absorvente serve normalmente 
para secagem do canal antes da colocação de uma medicação ou da obturação. No caso desta pesquisa, ao invés de ser descartada, esta 
ponta será colocada num meio adequado para o transporte das bactérias. Durante todo o tratamento de canal e coleta bacteriológica, serão 
utilizados os equipamentos de proteção individual pelo operador (luvas, gorro, máscara e jaleco descartáveis e óculos desinfetados) e será 
fornecido gorro descartável e óculos de segurança desinfetado para proteção do paciente. 

 Caso a criança relate dor pós-operatória, esta não será devido à coleta de amostra e sim, à persistência da infecção nos canais 
radiculares e/ou nos tecidos periapicais. Se a manifestação dolorosa ocorrer fora dos dias marcados para a execução do tratamento, o paciente 
poderá ser atendido no Serviço de Urgência da Clínica Infanto-Juvenil da FO-UFRGS ou poderá entrar em contato com o pesquisador 
responsável, via telefone, para receber uma assistência imediata através dos telefones (51) 8137-2933 (Prof. Francisco Montagner) ou (51) 
9508-7447 (Prof. Luciano Casagrande). 

Pelo presente Consentimento Informado, declaro que fui esclarecido, de forma clara detalhada, livre de qualquer forma 
de constrangimento e imposição, dos objetivos, da justificativa, dos procedimentos que serei submetido pelo presente Projeto de 
Pesquisa. 

Fui igualmente informado: 

- da garantia de receber resposta a qualquer pergunta ou esclarecimento a qualquer dúvida em relação aos procedimentos, 
riscos e benefícios e outros assuntos relacionados com a pesquisa; 

- da atenção odontológica, inserida dentro de um programa de promoção de saúde, onde o objetivo principal é o 
restabelecimento e manutenção da saúde bucal, seja através de procedimentos não invasivos (orientação de higiene bucal, hábitos 
alimentares e fluorterapia profissional) em conjunto aos procedimentos invasivos (restaurações, endodontias, extrações) quando 
necessários; 

- da liberdade abandonar o estudo a qualquer momento, conforme minha conveniência, sem que isto traga prejuízo à 
continuação do meu cuidado e tratamento; 

- do compromisso de proporcionar informação atualizada obtida durante o estudo. 

Porto Alegre, ___ de __________ de 20__. 

 

___________________________________ 

Prof. Dr. Francisco Montagner/Prof. Dr. Luciano Casagrande 

 

Concordo com o solicitado:__________________________ 

                                              ( )pai   ( )mãe   ( )responsável 

Nome do paciente: ___________________________________  Grupo: I ( ) II ( ) 

 

Nome do pai/mãe ou responsável:_________________________________________ 

 

Endereço:_______________________________________ Tel. contato: ______________(Falar com:_____________________) 

Observação: O presente documento, baseado no item IV das Diretrizes e Normas Regulamentadas para Pesquisa em Saúde, do Conselho 
Nacional de Saúde (resolução 196/96), será assinado em duas vias, de igual teor, ficando uma em poder do paciente e outra do pesquisador 
Responsável. 

Comitê de Ética em Pesquisa – UFRGS, Fone: (51) 3308-3738 

Faculdade de Odontologia – UFRGS, Ramiro Barcelos 2492, 90035-003, Fone – (51) 3308-5027 (Clínica Infanto-Juvenil), Porto Alegre - 
RS 
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