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Abstract
Our objective is to analyze the constitution and drug resistance of pathogenic microorganisms in
infected root canals. 69 patients with chronic periapical periodontitis were selected, the tooth root canals
of which were collected. There were 15 cases (group A) with root canal infection after root canal
treatment failure, 18 cases (group B) with root canal infection after dental crown restoration, 16 cases
(group C) with root canal infection after pulpectomy and 20 cases (group D) with root canal infection
after no treatment. The detection rates of bacteria in group A, B, C and D were 93.33%, 94.44%,
87.50% and 90.0% respectively, the detection rates were significantly higher than the detection rates of
archaebacteria, which were statistically different (P<0.05); the detection rates of three actinomycetes
including A. viscosus, A. naeslundii and A. israelii were 80%, 20% and 26.67% in group A which were
all higher than group B, C and D; the detection rate of Enterococcus faecalis in group A was 73.33%
which was obviously higher than group B, C and D, there were significant differences between groups
(P<0.05). There were 8 cases with symptoms in mixed infection group with percentage of 80%, 26 cases
with symptoms in the simple bacterial infection group with percentage of 49.06%, 2 cases with
symptoms in the simple archaebacterial infection with percentage of 33.33%, the occurrence rate of
symptoms in the mixed infection group was obviously higher than the other groups and there were
significant differences between groups (P<0.05). After the root canal is infected by microorganism, there
may be with symptoms or without symptoms. The infection microorganisms are mainly actinomycetes
and Enterococcus faecalis, there are different infection microorganisms in different types of root canal
infections.
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Introduction

failure, 18 cases (group B) with root canal infection after
dental crown restoration, 16 cases (group C) with root canal
infection after pulpectomy and 20 cases (group D) with root
canal infection after no treatment. Among 69 cases, there were
41 male cases and 28 female cases, the age was 29-84 with the
average age of 41.7 ± 9.7.

Many researches have proven that the infection by
microorganism in root canal [1-4] is the main reason of
periapical inflammation [5-8] and pulpitis [9-14]. Due to the
complexity of root canal anatomy and diversity of
microorganism in periapical tissue, the category, constitutional
features and state of existence of microorganisms in root canal
are still not clear. In this study, 69 patients with chronic
periapical periodontitis in our city during October, 2012October, 2013 were selected, the tooth root canals of which
were collected to detect the species composition of
microorganism and the clinical symptoms, and further provide
an objective and reliable basis for clinical treatment.

All patients included were conformed to the diagnostic criteria
of chronic periapical periodontitis; and patients with systematic
disease, periodontal probing depth >3 mm, poor wet insulation
effect, serious dental crown damage and antibiotics treatment
within 1 month were excluded.

Materials and Methods

Clinical manifestations

General data
69 patients with chronic periapical periodontitis in our city
during October, 2012-October, 2013 were selected, the tooth
root canals of which were collected. There were 15 cases
(group A) with root canal infection after root canal treatment

Biomed Res- India 2017 Volume 28 Issue 12

Inclusion and exclusion criteria

6 cases with root canal infection after root canal treatment had
symptoms including swelling, spontaneous pain and occlusal
pain et al. physical examination showed sensitive to
percussion. 18 cases of 20 patients with root canal infection
after no treatment had symptoms including swelling,
spontaneous pain and occlusal pain. Physical examination
showed sensitive to percussion and oral examination showed
5615
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there was carious cavity, jack-knifing and sub issue, but no
medullary cavity break-through. 7 cases with root canal
infection after dental crown restoration had symptoms
including swelling, spontaneous pain and occlusal pain et al,
physical examination showed sensitive to percussion. 5 cases
with root canal infection after pulpectomy had symptoms
including swelling, spontaneous pain and occlusal pain,
physical examination showed sensitive to percussion. There
was sinus tract in all patients; x-Ray showed that there was
bone destruction area around periapical area.

Sample collection and culture methods
Before sample collection, 1% potassium permanganate was
used for gargling and the diseased tooth was disinfected by
iodine tincture. Sterile nerve broach was used to entwist in the
root canal for 30 seconds, after being taken out, the terminals
of cotton broaches were put in the transfer bottle containing
with hioglycollate medium. The collected samples were diluted
and the concentrations were calculated. According to the
cultured pathogenic microorganisms, anaerobic culture
medium, selective medium of bacteroides, Actinomycetes
culture
medium,
Peptococcus
culture
medium,
Peptostreptococcus culture medium and aerobic bacteria
culture medium were used respectively. The culture
environment, temperature and time were selected according to
the demands of different pathogenic microorganisms.

Results
The comparison of detected bacteria and
archaebacteria
In the results of bacteria and archaebacteria detection in 4
different infected root canals, the detection rates of bacteria in
group A, B, C and D were 93.33%, 94.44%, 87.50% and
90.0% respectively, the detection rates were significantly
higher than the detection rates of archaebacteria, which were
statistically different (P<0.05). As shown in Table 1.
Table 1. The comparison of detected bacteria and archaebacteria in 4
different infected root canals [case, %].
Group

n

Archaebacteria

Bacteria

Positive

%

Positive

%

Group A

15

2

13.33

14

93.33

Group B

18

6

33.33

17

94.44

Group C

16

3

18.75

14

87.50

Group D

20

5

25.0

18

90.0

In total

69

16

23.19

63

91.30*

Note: * means P<0.05 when compared with archaebacteria.

The microorganism detection condition in different
infected root canals

Separation of pathogenic microorganisms
The colonial morphologies of cultured pathogenic
microorganisms were observed, and the colonies were smeared
for microscopic examination to observe the morphology of
microorganisms and the staining style.

Observational indexes
The detection condition of bacteria and archaebacteria in
different infected root canals were observed.
The microorganism detection condition in different infected
root canals.
The correlation between different infection type and clinical
symptoms were observed.

Statistical analysis
All data were analyzed by SPSS software (19.0; SPSS, Inc.,
Chicago, IL, USA), the measurement data were presented as x̅
± S and analyzed by t test, the enumeration data were analyzed
by x2 test, P<0.05 was considered as statistically significant.

In the results of microorganism detection in 4 different infected
root canals, the detection rates of three actinomycetes
including A. viscosus, A. naeslundii and A. israelii were 80%,
20% and 26.67% in group A which were all higher than group
B, C and D; the detection rate of Enterococcus faecalis in
group A was 73.33% which was obviously higher than group
B, C and D, there were significant differences between groups
(P<0.05) (Table 2).

The correlation between microorganism infection and
clinical symptoms
In the analysis of infection and clinical symptoms, there were 8
cases with symptoms in mixed infection group with percentage
of 80%, 26 cases with symptoms in the simple bacterial
infection group with percentage of 49.06%, 2 cases with
symptoms in the simple archaebacterial infection with
percentage of 33.33%, the occurrence rate of symptoms in the
mixed infection group was obviously higher than the other
groups and there were significant differences between groups
(P<0.05). As shown in Table 3.

Table 2. The comparison of microorganism detection in different infected root canals [strain, %].
Group

n

Enterococcus faecalis

Actinomycetes
A. viscosus
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A. naeslundii

A. israelii

A. radicident
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Group A

15

11 (73.33)*

12 (80.0)*

3 (20.0)

4 (26.67)*

1 (6.67)

Group B

16

3 (18.75)

3 (18.75)

0 (0.0)

1 (6.25)

2 (12.5)

Group C

18

10 (55.56)

3 (16.67)

2 (11.11)

1 (5.56)

0 (0.0)

Group D

20

1 (5.0)

2 (10.0)

0 (0.0)

0 (0.0)

0 (0.0)

In total

69

25 (36.23)

20 (28.99)

5 (7.25)

6 (8.70)

3 (4.35)

Note: * means P<0.05 when compared with group B, C and D.

Table 3. The correlation between microorganism infection and clinical symptoms [case, %]
Infection group

n

With symptoms

Without symptom

Case

%

Case

%

26

49.06

27

50.94

Simple archaebacterial infection 6
group

2

33.33

4

66.67

Mixed infection group

10

8

80.0*

2

20.0

In total

69

36

52.17

33

47.83

Simple bacterial infection group

53

Note: * means P<0.05 when compared with simple bacterial infection and simple archaebacterial infection group.

Discussion
In the normal condition, the oral microorganisms are mainly
normal oral bacteria flora. When the mouth is infected by
opportunistic infection microorganism, there are a series of
oral diseases, including root canal infection [15-19] and pulp
infection [20-24]. Strictly anaerobes are the main components
of opportunistic infection flora in oral infection, the infection
ways are mainly semi-specific and mixed infection. Oral
infection is the mainly reason of tooth loss in middle age and
old age people [25-27]. After microorganism infection in root
canal, decomposer of necrotic dental pulp and toxin secreted
by microorganisms enter from root canal into periapical tissue
to cause inflammation of periapical tissue, complicating with
local bone absorption.
The detection method for detecting pathogenic bacteria in root
canal infection is tedious which takes a long time. And after
onset, the toothache can significantly affect the life of patients.
After admission, doctors usually apply antibiotics empirically
for treatment [18,28]. Thus, to study the constitution of
pathogenic bacteria in infected root canals caused by different
reasons is beneficial to direct the selection of appropriate
antibiotics for patients with root canal infection in this region
or this hospital, which can improve the therapeutical effect and
decrease the resistance of pathogenic microorganisms [29,30].
In this study, we cultured the infected root canal samples from
patients with root canal infection after root canal therapy
failure, dental crown restoration, pulpectomy failure and no
treatment. the detection rates of bacteria in group A, B, C and
D were 93.33%, 94.44%, 87.50% and 90.0% respectively, the
detection rates were significantly higher than the detection
rates of archaebacteria, which were statistically different
(P<0.05). The results indicate that besides conventional
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microorganism infection, archaebacterial infection in root canal
should not be ignored and archaebacteria exists in different
types of infected root canals. In the detection of the main
infection microorganisms in different types of infected root
canals, the detection rates of three actinomycetes including A.
viscosus, A. naeslundii and A. israelii were 80%, 20% and
26.67% in group A which were all higher than group B, C and
D; the detection rate of Enterococcus faecalis in group A was
73.33% which was obviously higher than group B, C and D,
there were significant differences between groups (P<0.05).
The results indicate that actinomycete is the main
microorganism in root canal infection after treatment failure,
meanwhile, the detection rate of Enterococcus faecalis is
significantly increased after treatment failure.
In the analysis of correlation between clinical symptoms and
infected microorganisms, there were 8 cases with symptoms in
mixed infection group with percentage of 80%, 26 cases with
symptoms in the simple bacterial infection group with
percentage of 49.06%, 2 cases with symptoms in the simple
archaebacterial infection with percentage of 33.33%, the
occurrence rate of symptoms in the mixed infection group was
obviously higher than the other groups and there were
significant differences between groups (P<0.05). The results
showed that archaebacterial and bacteria had synergetic
pathogenic effects, the occurrence rates of clinical symptoms
including swelling, spontaneous pain and sensitive to
percussion were increased.
In conclusion, after the root canal is infected by
microorganism, there may be with symptoms or without
symptoms. The infection microorganisms are mainly
actinomycetes and Enterococcus faecalis, there are different
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infection microorganisms in different types of root canal
infections.

Acknowledgements
We thank the patients who participated in the study, and the
laboratory technicians for their most valuable efforts. This
paper supported by National Natural Science Foundation of
China80356781.

References
1. Parirokh M, Sadr S, Nakhaee N, Abbott PV, Manochehrifar
H. Comparison between prescription of regular or ondemand ibuprofen on postoperative pain after single-visit
root canal treatment of teeth with irreversible pulpitis. J
Endod 2014; 40: 151-154.
2. Parirokh M, Yosefi MH, Nakhaee N, Manochehrifar H,
Abbott PV, Reza Forghani F. Effect of bupivacaine on
postoperative pain for inferior alveolar nerve block
anesthesia after single-visit root canal treatment in teeth
with irreversible pulpitis. J Endo 2012; 38: 1035-1039.
3. Asgary S, Eghbal MJ. The effect of pulpotomy using
calcium-enriched mixture cement versus one-visit root
canal therapy on postoperative pain relief in irreversible
pulpitis: a randomized clinical trial. Odontology 2010; 98:
126-133.
4. Tatishvili NG, Abashidze NO, Gogishvili KhV. Root canal
treatment at pulpitis, periodontitis using ultrasound.
Georgian Med News. 2009; 170: 24-26.
5. Santos JM, Palma PJ, Ramos JC, Cabrita AS, Friedman S.
Periapical inflammation subsequent to coronal inoculation
of dog teeth root filled with resilon/epiphany in 1 or 2
treatment sessions with chlorhexidine medication. J Endod
2014; 40: 837-841.
6. Bain JL, Lester SR, Henry WD, Pongetti JL, Blackman
ME, Johnson RB. Association between maternal periapical
lesions and brain inflammation in rat pups. Arch Oral Biol
2013; 58: 266-271.
7. Kito S, Koga H, Kodama M, Yamamoto N, Kokuryo S,
Habu M, Matsuo K, Nishino T, Kubota K, Muraoka K, Oda
M, Wakasugi-Sato N, Matsumoto-Takeda S, Seta Y, Tanaka
T, Miyamoto I, Yamashita Y, Kitamura C, Nakashima K,
Takahashi T, Tominaga K, Morimoto Y. Reflection of ¹FFDG accumulation in the evaluation of the extent of
periapical or periodontal inflammation. Oral Surg Oral Med
Oral Pathol Oral Radiol 2012 ; 114: e62- e69.
8. Farhad AR, Razavi S, Jahadi S, Saatchi M. Use of
aminoguanidine, a selective inducible nitric oxide synthase
inhibitor, to evaluate the role of nitric oxide in periapical
inflammation. J Oral Sci 2011; 53: 225-230.
9. Yazdani S, Jadidfard MP, Tahani B, Kazemian A, Dianat O,
Alim Marvasti L. Health Technology Assessment of CEM
Pulpotomy in Permanent Molars with Irreversible Pulpitis.
Iran Endod J 2014; 9: 23-29.
10. Aggarwal V, Singla M, Miglani S, Kohli S. Comparison of
the anaesthetic efficacy of epinephrine concentrations (1 :

5618

80 000 and 1 : 200 000) in 2% lidocaine for inferior
alveolar nerve block in patients with symptomatic
irreversible pulpitis: a randomized, double-blind clinical
trial. Int Endod J 2014; 47: 373-379.
11. Zhou XW, Wang LX, Liu XY. Clinical trial on the effect of
nitrous oxide/oxygen inhalation sedation on the treatment
of acute pulpitis. Shanghai Kou Qiang Yi Xue 2013; 22:
702-704.
12. Aggarwal V. Inferior alveolar nerve block with articaine
supplemented with articaine buccal infiltration gives better
success rate than lidocaine, during endodontic management
of patients with symptomatic irreversible pulpitis. J Evid
Based Dent Pract 2013; 13: 60-61.
13. Yonehiro J, Yamashita A, Yoshida Y, Yoshizawa S, Ohta K,
Kamata N, Okihara T, Nishimura F. Establishment of an ex
vivo pulpitis model by co-culturing immortalized dental
pulp cells and macrophages. Int Endod J 2012; 45:
1103-1108.
14. Tsuboi Y, Iwata K, Dostrovsky JO, Chiang CY, Sessle BJ,
Hu JW. Modulation of astroglial glutamine synthetase
activity affects nociceptive behaviour and central
sensitization of medullary dorsal horn nociceptive neurons
in a rat model of chronic pulpitis. Eur J Neurosci 2011; 34:
292-302.
15. Martinho FC, Leite FR, Nascimento GG, Cirelli JA, Gomes
BP. Clinical investigation of bacterial species and
endotoxin in endodontic infection and evaluation of root
canal content activity against macrophages by cytokine
production. Clin Oral Investig 2014; 18: 2095-2102.
16. Kim SY, Shin Y, Lee CY, Jung IY. In vivo quantitative
evaluation of live and dead bacteria in root canal infection
by using propidium monoazide with real-time PCR. J
Endod 2013; 39: 1359-1363.
17. Nakamura VC, Cai S, Candeiro GT, Ferrari PH, Caldeira
CL, Gavini G. Ex vivo evaluation of the effects of several
root canal preparation techniques and irrigation regimens
on a mixed microbial infection. Int Endod J 2013; 46:
217-224.
18. Martinho FC, Chiesa WM, Leite FR, Cirelli JA, Gomes BP.
Antigenic activity of bacterial endodontic contents from
primary root canal infection with periapical lesions against
macrophage in the release of interleukin-1beta and tumor
necrosis factor alpha. J Endod 2010; 36: 1467-1474.
19. Klussmann W. Focal infection, phenomenon of the second,
the problem of root canal therapy and a way to its
clarification. Zahnarztl Welt 1952; 7: 331-333.
20. Takimoto K, Kawashima N, Suzuki N, Koizumi Y,
Yamamoto M, Nakashima M, Suda H. Down-regulation of
inflammatory mediator synthesis and infiltration of
inflammatory cells by MMP-3 in experimentally induced
rat pulpitis. J Endod. 2014; 40: 1404-1409.
21. Rechenberg DK, Bostanci N, Zehnder M, Belibasakis GN.
Periapical fluid RANKL and IL-8 are differentially
regulated in pulpitis and apical periodontitis. Cytokine
2014; 69: 116-119.

Biomed Res- India 2017 Volume 28 Issue 12

The analysis of pathogenic microorganism distribution in infected root canal.
22. Wang J, Sun W, Ji A. Clinical investigation of the
positioning accuracy of acute pulpitis pain. Hua Xi Kou
Qiang Yi Xue Za Zhi 2013; 31: 483-486.
23. Wang Y, Zhai S, Wang H, Jia Q, Jiang W, Zhang X, Zhang
A, Liu J, Ni L. Absent in melanoma 2 (AIM2) in rat dental
pulp mediates the inflammatory response during pulpitis. J
Endod 2013; 39: 1390-1394.
24. Davarashvili CK, Dgebuadze M, Melikadze E,
Zhvitiashvili T, Jandieri K. Structural features of the pulp
ground substance and its significance for acute and chronic
pulpitis. Georgian Med News 2012; 213: 12-16.
25. Warren RL, Freeman DJ, Pleasance S, Watson P, Moore
RA, Cochrane K, Allen-Vercoe E, Holt RA. Co-occurrence
of anaerobic bacteria in colorectal carcinomas. Microbiome
2013; 1:16.
26. Van Essche M, Quirynen M, Sliepen I, Loozen G, Boon N,
Van Eldere J, Teughels W. Killing of anaerobic pathogens
by predatory bacteria. Mol Oral Microbiol 2011; 26: 52-61.
27. Brook I. The role of anaerobic bacteria in upper respiratory
tract and other head and neck infections. Curr Infect Dis
Rep 2007; 9: 208-217.
28. Tong Z, Zhou L, Kuang R, Lv H, Qu T, Ni L. In vitro
evaluation of MTAD and nisin in combination against

Biomed Res- India 2017 Volume 28 Issue 12

common pathogens associated with root canal infection. J
Endod 2012; 38: 490-494.
29. Martinho FC, Gomes BP. Quantification of endotoxins and
cultivable bacteria in root canal infection before and after
chemomechanical preparation with 2.5% sodium
hypochlorite. J Endod 2008; 34: 268-272.
30. Garcez AS, Ribeiro MS, Tegos GP, Núñez SC, Jorge AO,
Hamblin MR. Antimicrobial photodynamic therapy
combined with conventional endodontic treatment to
eliminate root canal biofilm infection. Lasers Surg Med
2007; 39: 59-66.
*Correspondence

to

Jian-Fang He
Stomatological Hospital Affiliated to Medical College of
Zhejiang University
Zhejiang
PR China

5619

