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Activated by Periodontopathic Bacteria. Master thesis, M.S. (Periodontology).
Bangkok: Graduate School, Srinakharinwirot University. Advisor Committee: Assoc.

Prof. Dr. Narongsak Laosrisin, Dr. Siriluk Tiranathanagul.

Periodontopathic bacteria or its virulence factors play the role in human immune
response via the mechanism of inflammatory mediators releasing by the host cell. For this
process, the specific cell surface receptor is always required for the intracellular signal
transduction in order to activate cell function. Protease activated receptor-2 (PAR-2) was
found to be one of the receptor that related to the inflammation and destruction of
periodontal tissue. However, the role of PAR-2 in stimulating human periodontal ligament
(HPDL) cells are still unclear and need to be clarified.

Objectives : The expression of PAR-2 in HPDL cells both in normal condition and
after stimulated by Actinobacillus actinomycetemcomitans (Aa) culture supernatant and
sonicated extract of Porphyromonas gingivalis (Pg) were investigated.

Materials and Methods : In normal condition, the expression of human gingival
fibroblasts was also performed to compare as positive control. After stimulated by Aa culture
supernatant and sonicated extract of Pg, both mRNA and protein PAR-2 expression in HPDL
cells were analyzed by using RT-PCR technique and Western blotting analysis compare to
each negative control.

Results : The expression of PAR-2 mRNA and protein level in HPDL cells were shown
in both non-stimulating and after stimulated conditions. After stimulated by Aa culture
supernatant, PAR-2 expression were increased, In contrast, the expression after stimulated
by sonicated extract of Pg were decreased.

Conclusions : From this study, the expression of PAR-2 could be found in HPDL cells
as well as gingival fibroblasts. There is a possibility that HPDL cells may be activated by Aa

culture supernatant via PAR-2, not via this receptor when activated by sonicated extract of

Pg.
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Health

Gingivitis

Periodontitis

Streptococcus oralis?
Streptococcus sanguis?

Streptococcus mitis?
Streptococcus gordonii
Streptococcus mutans
Streptococcus anginosus
Streptococcus intermedius
Gemella morbillorum
Rothia dentocariosa
Actinomyces naeslundii
Actinomyces gerencseriae
Actinomyces odontolyticus

Streptococcus oralis?
Streptococcus sanguis?
Streptococcus mitis?
Streptococcus intermedius
Capnocytophaga ochracea
Capnocytophaga gingivalis
Campylobacter gracilis?
Prevotella loescheii?
Peptostreptococcus micros?

Eubacterium nodatum
Actinomyces naeslundii

Porphyromonas gingivalis?

Actinobacillus actinomycetemcomitans
serotype b?

bateroides forsythus?

PRO spirochete
Treponema denticola

Prevotella intermedia?
Prevotella nigrescens?
Campylobacter rectus?

Peptostreptococcus micros
Fusobacterium nucleatum subsp.vincentii

M99 1 (Fi|)



Health Gingivitis Periodontitis

Peptostreptococcus micros Actinomyces israelii Fusobacterium nucleatum subsp.nucleatum
Eubacterium nodatum Campylobacter concisus Selenomonas noxia
Capnocytophaga og:hr_aceg Actinomyces odontolyticus? Selenomonas flueggeii?
Capnocytophaga gln_g_lvalls Fusobacterium nucleatum subsp. Enteric species
’C::am[:t))ylotba_cter gralcmts b nucleatum Fusobacterium alocis

usti ac erlhum nucleatum subsp. Eybacterlum brachy Lactobacillus uli¢

polymorphum Eikenella corrodens . g

- - . . Veillonella parvula
Actinobacillus actinomycetemcomitans
serotype a

g=also associated with gingivitis

R Page CR, Kornman SK. (1997). The pathogenesis of human periodontitis: an

introduction. Periodontol 2000. 14 : 24.
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Species of the genus Porphyromonas

Porphyromonas cangingivalis
Porphyromonas canoris
Porphyromonas cansulci
Porphyromonas circumdentaria
Porphyromonas crevioricanis
Porphyromonas endodontalis
Porphyromonas gingivalis
Porphyromonas gingivicanis
Porphyromonas levii

Porphyromonas macacae

Source: adapted from Collier L, Ballow A, Sussman M, ed. Topley & Wilson's
microbiology and microbial infections. 9" edn. Vol.2. New York: Oxford University Press,

1998.

A Stanley CH, Lakshmyya K, Stephen W, Caroline AG. (1999) Virulence factors

of Porphyromonas gingivalis. J Periodontol 2000. 20 : 170.
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fn1: 1.1 Sanz M, Lau L, Herrera D, Morillo JM, Silva A. (2004) Methods of
detection of Actinobacillus actinomycetemcomitans, Porphyromonas gingivalis and
Tannerella forsythensis in periodontal microbiology, with special emphasis on advanced

molecular technique: a review. J Clin Periodontol. 31 : 1035.



1.2 Folayan, OM. (2004). The Epidemiology, Etiology, and Pathophysilogy of

Acute Necrotizing Ulcerative Gingivitis Associated with Malnutrition. (Online). Avilable:

http://www. Thejcdp. com/.../folayan/graphics/pgbc,gif . Retrieved July 13, 2006.
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RFINIC]
Tissue destruction Host evasion
Collagenase Degradation of plasma protease inhibitors

Trypsin-like protease
Gelatinase
Aminopeptidase
Phospholipase A
Alkaline phosphatase

Acid phosphatase

Chondroitin sulfatase
Hyaluronidase

Keratinase

Heparinase

Nuclease

Epitheliotoxin

Fibroblast growth inhibitors
Endotoxicity
Lipopolysaccharide-induced bone resorption
Volatile sulfur compounds
Short-chain acid end products
Indole

Ammonia

H,S

Degradation of iron transport proteins

Inhibition of polymorpho-
Nuclear leukocytes
Chemotaxis inhibitors
Decrease phagocytosis

Lysis and intracellular killing

Resistance to C’ killing
C’-3/C’-5 degradation

Immunoglobin protease

Fibrinolysin

Superoxide dismutase
NADH oxidase

Free-radical formation

fu1: Stanley CH, Lakshmyya K, Stephen W and Caroline AG. (1999) Virulence

factors of Porphyromonase gingivalis. Periodontology 2000. 20 :168.
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with periodontitis. J Periodontol 2000. 35 :111.
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