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Abstract

Objectives: To study prevalence of 3 periodontal
pathogens, including Aggregatibacter
actinomycetemcomitans (Aa), Porphyromonas
gingivalis (Pg), and Tannerell forsythia (Tf), and their
virulence factor producing genes in patients with
aggressive periodontitis (AP), chronic periodontitis
(CP), and gingivitis (G).

Materials and Methods: Subgingival plaque
samples were collected from patients with AP, CP,
and G (20 each group). The samples were analyzed

for the pathogens and their virulence factors
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producing genes by polymerase chain reaction, nested
polymerase chain reaction, and multiplex polymerase
chain reaction techniques.

Results: Prevalence of Aa was significantly
higher in AP and Aa serotype ¢ was the most detected
serotype. Categorized by periodontal status; AP, CP
and G, the percentage of cytolethal distending toxin
gene (CDT gene) a, b and ¢ detected simultaneously
in each periodontal status were 56.3, 50, and 44.4
respectively. The percentage of subjects with Pg in
each periodontal status was 85, 75, and 85 and
frimbria producing gene (fim4 gene) detection
together with collagenase enzyme producing gene
(prtC gene) was 58.2, 80, and 52.9 respectively. Tf
was the highest prevalence bacteria of all periodontal
status detected in this study with the percentage of
100, 100, and 90 while cysteine protease enzyme
producing gene (prtH gene) of Tf was 90, 80, and
72.2 respectively.

Conclusions: Three periodontal pathogens were
found in all groups of subjects. Aa was significantly
found in patients with AP especially serotype c. For
virulence factor producing genes, CDT gene and prtH
gene were predominant in AP whereas fimA gene
and prtC gene were mostly detected in CP. However,

no significant differences were found between groups.

Keywords: periodontal pathogen, periodontitis,
virulence factor producing gene, CDT gene, prtH

gene, prtC gene, fimA gene
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Table 1  Sequence of primers for specific gene
Primers Sequence Product size (bp)

LKTA LKT2 5’-CTA GGT ATT GCG AAA CAATTT G-3° 262
LKT3 5°-CCT GAA ATT AAG CTG GTA ATC-3”

16S rDNA Pg-F 5°-AGG CAG CTT GCC ATA CTG CG -3’ 404

P. gingivalis Pg-R 5-ACT GTT AGC AAC TAC CGA TGT -3’

16S rDNA Tf-F 5°-GCG TAT GTA ACC TGC CCG CA -3° 641

T. forsythia Tf-R 5°-TGC TTC ACT GTC ACT TAT ACCT -3’

Serotype-a SeroA-F 5° -GCA ATG ATG TAT TGT CTT CTT TTG GA -3’ 293
SeroB-R 5’ -CTT CAG TTG AAT GGG GAT TGA CTA AAAC-3’

Serotype-b SeroB-F 5’ -CGG AAA TGG AAT GCT TGC -3’ 333
SeroB-R 5’ -CTG AGG AAG CCT AGC AAT -3°

Serotype-c SeroC-F 5 -AAT GAC TGC TGT CGG AGT -3° 268
SeroC-R 5” -CGC TGA AGG TAA TGT CAG -3’

Serotype-d SeroD-F 5° -TTA CCA GGT GTC TAG TCG GA -3’ 411
SeroD-R 5’ -GGC TCC TGA CAA CAT TGG AT -3’

Serotype-e SeroE-F 5° -CGT AAG CAG AAG AAT AGT AAA CGT -3’ 311
SeroE-R 5 -AAT AAC GAT GGC ACA TCA GACTTT -3°

Serotype-f SeroF-F 5° -AAA ATT TCT CAT CGG GAA TG -3’ 232
SeroF-R 5’ -CCT TTA TCA ATC CAG ACA GC -3’

cdtA cdtA-F 5-GGG GGA CTA GTG GAT GGA TCT AAG GAG AGA TAT AAT G -3’ 694
cdtA-R 5’-GGG GGA GCT CTT AAT TAA CCG CTG TTG CTT CTA ATA CAG -3’

cdtB cdtB-F 5’-GGG GGA ATT CTA AGG AGT TTA TAT GCA ATG GGT AAA G -3’ 863
cdtB-R 5’-GGG GGG AGC TCT TAG CGA TCA CGA ACA AAA CTA ACAG -3

cdtC cdtC-F 5°-GGG GGG AAT TCT AGT TTT GTT CGT GAT CGC TAA GGA G -3’ 593
cdtC-R 5’-GGG GGA CTA GTT AGC TAC CCT GAT TTC TTC GCA CCG -3’

fim A fimA-F 5°-ATA ATG GAG AAC AGC AGG AA -3’ 131
fimA-R 5’-TCT TGC CAA CCA GTT CCATTGC -3’

prtC prte-F 5°-ACA ATC CAC GAG ACC ATC -3° 584
prtc-R 5°-TTC AGC CAC ACC GAG ACG -3’

prtH prtH-F 5°-ATG AAG ATG CTT GAA GGC TTC -3’ 1,443
prtH-R 5°-TTA CAA ATC TAC TCT CAATTG G -3’
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Table 2 PCR temperature
Temperature Start Denaturation | Annealing Extension Final Hold Cycles
Primers extension
LKTA 96 °C 94 °C 55°C 72 °C 72 °C 4°C 36
2 min 15 sec 30 sec 1 min 7 min
Serotype a-f 96 °C 94 °C 54 °C 72 °C 72 °C 4°C 36
2 min 15 sec 30 sec 1 min 10 min
cdtA, B, C 96 °C 94 °C 65 °C 72 °C 72 °C 4°C 73
2 min 2 min 1 min 2 min 7 min
16S rDNA, 94 °C 94 °C 50 °C 72 °C 72 °C 4°C 15
fimA, prtC 5 min 1 min 1 min 1.5 min 7 min
Tf 16S rDNA 95 °C 95°C 60 °C 72 °C 72 °C 4°C 2%
2 min 30 sec 1 min 1 min 2 min
prtH 95 °C 94 °C 58°C 72 °C 72 °C 4°C 35
2 min 60 sec 40 sec 90 sec 10 min
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Demographic and periodontal characteristics of subjects

Aggressive Chronic periodontitis Gingivitis P value*
periodontitis
Mean age (years) 34.55+9.33 52.89 + 8.84 36.11£17.6 0.00*
Mean clinical attachment level (mm.) 4.85+1.66 4.35+0.80 - 0.69
Mean pocket depth (mm.) 4.04£0.71 3.64 £0.56 - 0.06
Mean bleeding index (%) 86.68 + 16.70 87.38+£13.52 70.27 +23.22 0.04*
Mean plaque index (%) 78.14 £ 14.74 80.80 +£13.17 82.80 £13.56 0.54

* Mann Whitney U Test
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Table 4  Prevalence of the three periodontal pathogens and virulence factor producing genes according to periodontal
status
Aggressive periodontitis | Chronic periodontitis Gingivitis p value*
N (%) N (%) N (%)
A. actinomycetemcomitans 16 (80) 8 (40) 9 (45) 0.011*
Serotype A 7 0 4
Serotype B 0 1
Serotype C 10 6 4
Serotype D 0 0 0
Serotype E 0 0 0
Serotype F 1 0 0
Non-serptypable 0 2 0
Cdt a+ b+ ¢+ 9(56.2) 4 (50) 4 (50) 0.827
P. gingivalis 17 (85) 15 (75) 17 (85) 0.641
fimA+, prtC+ 10 (58.8) 12 (30) 9(52.9) 0.255
fimA+, prtC- 2(11.8) 0(0) 2(11.8)
fimA-, prtC+ 5(29.3) 2(13.3) 5(29.4)
fimA-, prtC- 0(0) 1(6.7) 1(5.9)
T. forsythia 20 (100) 20 (100) 18 (90) 0.126
prtH+ 18 (90) 16 (80) 13 (72.2) 0.374
Aat+ Pg+ Tf+ 13 (65) 6 (30) 9 (45) 0.084

*Chi-square test
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