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Table 1 Primers used in the study

Species-specific pairs of primers Sequence (5’-3’) Source

Bacterial ubiquitous primer GATTAGATACCCTGGTAGTCCAC

CCCGGGAACGTATTCACCG 602bp Siqueira et al11

Enterococcus faecalis GTTTATGCCGCATGGCATAAGAG

CCGTCAGGGGACGTTCAG 310bp Siqueira et al11

Prevotella intermedia TTTGTTGGGGAGTAA AGCGGG

TCAACATCTCTGTATCCTGCGT 575bp Siqueira et al11

Fusobacterium GAGTTTGATCCTGGCTCAG

GTCATCGTGCACACAGAATTGCTG 360bp Siqueira et al11

Actinomyces israelii GCTTGTTGGTGGGGTGATGGGC

GCCTCCATCCGTCACGCGAC 172bp Present study

Actinomyces viscosus AAGGAGCCAGCTGCTGGTTCT

CAAACCTTTCCCAGGCCCACCATG 146bp Present study

Porphyromonas gingivalis GACATCTAAGTAGGTGCTGC

ACTGTTAGCAACTACCGATGT 404bp Present study

Porphyromonas endodontalis GACATCTAAGTAGGTGCTGC

CCGCTTCATGTCACCATGTC 245bp Present study

Candida albicans CTGATTTGCTTAATTGCACCACATG

TTGACTATTAAGTAATAATCTGGTGTGAC 141bp Present study
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Fig 1a to c Identification of bacterial species with 16S rRNA 
technique. Lane P, positive control; lane N, negative control; 
lanes 1–12, transcription amplification of microbial samples.

a Pe 275bp

b Pg 404bp

c Av 146bp
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Table 2 Distribution of species in 33 apical lesions

Patient Tooth Sinus tract Detected species

1 23 N Pg, Pe, Av

2 21 N Pg, Pe, Av, Ef, Ca

3 11 Y Pe, Av

4 21 Y Pg, Pe, Av, Ca

5 11 N Av

6 11 N Pg, Pe, Av

7 22 Y Av, Ai, Ca

8 26 Y Pe, Av, Ai, Ca

9 37 Y Pe, Ai, Ca

10 36 N Pg, Pe, Av, Ef, Ca

11 26 N Pe, Av, Ca

12 32 Y Pe, Av, Ca

13 15 N Ai, Fu, Ca

14 46 Y Pg, Fu

15 45 N Pe

16 12 N -

17 26 N Pg, Fu

18 16 Y Fu

19 24 Y Pg

20 21 N -

21 11 Y -

22 22 Y Pe, Av, Ai, Ca

23 35 N -

24 21 N Pg, Pe, Ca

25 46 Y Pe, Av, Ai

26 16 Y Pe

27 34 Y -

28 42 N Fu

29 21 Y Fu, Av

30 21 N Ai, Ca

31 11 N Fu, Ef

32 11 N Fu, Ef

33 21 Y Fu, Ef

Ai, Actinomyces israelii; Av, Actinomyces viscosus; Ca, Candida 
albicans; Ef, Enterococcus faecalis; Fu, Fusobacterium; N, No; 
Pe, Porphyromonas endodontalis; Pi, Prevotella intermedia; Pg, 
Porphyromonas gingivalis; Y, Yes; -, none.
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Table 3 Microbial species in relation to the presence of sinus 
tracts

Bacteria species Present Absent

Porphyromonas endodontalis 50% 41%*

Actinomyces viscosus 50% 35%*

Porphyromonas gingivalis 19% 35%*

Candida albicans 38% 35%*

Fusobacterium 25% 29%*

Actinomyces israelii 31% 12%*

Enterococcus faecalis 6% 24%*

* P > 0.05
Fig 2 Percentage of bacterial species detected in periapical 
lesions.
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