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SUMMARY

Pathogeny of adult chronic periodontitis is still unclear. Bacteriological and chemical analysis of
crevicular fluid have shown, in active sites of the disease, a simultaneous presence of anaerobes and their
major by-product: short-chain fatty acids. The last can decrease «in vitro» the neutrophil intracellular
pH, whenever these cells are incubated in an acid medium. Clinical investigations are scarce which hold
out data useful to attempt verifying this possible physiopathological mechanism. This work shows the
presence of anaerobes in the active periodontal pockets, together with the presence of short-chain fatty
acids likely to reach a concentration level comparable to that used for inhibiting neutrophils «in vitro».
Forthcoming studies should investigate about a possible intracellular pH drop in the neutrophils and
other cells of the inflamed periodontium.
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RESUME

La pathogénie des parodontites chroniques de ’adulte n’est pas encore bien comprise. Des analyses bacté-
riologiques et chimiques du liquide créviculaire ont permis de mettre en évidence, dans des sites actifs de
la maladie, des germes anaérobies et leurs principaux produits cataboliques: les acides gras a courte chaine.
Ceux-ci peuvent réduire «in vitro» le pH intracellulaire des neutrophiles en suspension dans un tampon
acide. Peu d’études présentent des données cliniques permettant de vérifier «in vivo» cet éventuel méca-
nisme physiopathologique. Ce travail montre la présence simultanée, dans des poches parodontales, de
germes anaérobies et d’acides gras a courte chaine a des concentrations similaires a celles utilisées pour
inhiber «in vitro» des neutrophiles. D’autres travaux devront étudier la chute éventuelle du pH intracel-
lulaire des cellules du parodonte en état d’inflammation chronique.

MOTS-CLES

Parodontite - microbiologie

INTRODUCTION [1], protein kinase C activity [2], superoxide genera-
Short-chain fatty acids (e.g. acetic, propionic, tion and biochemil.uminescence[l]. PMN 1nhibition
isobutyric, butyric, isovaleric, valeric, isocaproic, is even more conspicuous whenever the extra-cellular
caproic and succinic acids) are known to inhibit «in medium gets more acid [3]. This acidification likely
vitro» specific activities of the neutrophil couldn’t be instrumental by itself, but rather by
granulocytes (PMN), especially their chemotaxis secondarily lowering of intra-cellular pH levels [3].
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TABLE I:

Anaerobes and short-chain fatty acids in crevicular fluid from

7 adults with chronic periodontitis.

ANAEROBES AND SHORT-CHAIN FATTY ACIDS IN CREVICULAR FLUID FROM ADULTS WITH CHRONIC PERIODONTITIS

patient isolated anaerobes

fatty acids concentration

1. Bacteroides loescheii (S)
Capnocytophaga ochracea (S)
Leptotriciia buccalis

Treponema sp (SB

Veiﬁonella parvula (s)

Wolinella recta (S)

acetic acid 5.8 mM
propionic acid 0.5 mM
isobutyric acid 0.1 mM
butyric acid 0.5 mM
isovaleric acid 0.2 mM
isocaproic acid 0.2 mM

2. Bacteroides intermedius (S)
Bacteroides oris (S)
Bacteroides loescheii (S)
Fusobacterium nucleatum ()
Selenomonas sputigena (S)

acetic acid 2.6 mM
butyric acid 0.2 mM
isovaleric acid 0.3 mM
valeric acid 0.5 mM
caproic acid 0.7 mM

3. Actinomyces odontolyticus (S)
Capnocytophaga ocg,racea (S)
Fusobacterium nucleatum (s)
Leptotrichia buccalis

acetic acid 527 mM
propionic acid 3 mM
1isobutyric acid 1 mM
butyric acid 3.7 mM

Treponema sp (SB isovaleric acid 2 mM
Veiﬁonella parvula (s) caproic acid 1 mM
Wolinella recta (S)

4, Actinomyces israelii (S)  acetic acid 424 mM

Actinocymes naeslundii (S;
Actinomyces odontolyticus ($
Bacteroides intermedius (S)
Bacteroides loescheii (S)
Peptostreptococcus sp (s)
Veillonella parvula (s)

Eropionic acid 0.8 mM
utyric acid 0.3 mM
succinic acid 11.6 mM

5. Actinomyces odontolyticus (S)
Bacteroides gingivalis (S
Capnocytophaga ochracea (S)
Eu{)acterium saburreum
Lactobacillus sp
Selenomonas sputigena (s)
Streptococcus sp

acetic acid 872 mM
gropionic acid 2.5 mM
utyric acid 0.7 mM

succinic acid 6.3 mM

6. Actinomyces odontolyticus (S)
Actinocymes naeslundii (S)
Bacteroides intermedius (S)
Bacteroides asaccharolyticus (S)
Capnocytophaga ochracea (S
Leptotricﬂia buccalis
Peptostreptococcus sp (s)
Propionibacterium acnes (s)
Streptococcus sp

Tref)onema sp

Wolinella recta (S)

acetic acid 202 mM
propionic acid 0.8 mM
1sobutyric acid 0.2 mM
butyric acid 0.6 mM
isovaleric acid 0.2 mM
succinic acid 69 mM

7. Bacteroides intermedius (S)
Capnocytophaga ochracea (S)
Centipeda periodontii (5)
Eubacterium nodatum ()
Peptostreptococcus sp (s)
Fusobacterium nucleatum (s)
Leptotrichia buccalis
Selinomonas sputigena (s)
Streptococcus s
Treponema sp (S)

acetic acid 4 mM
propionic acid 0.8 mM
isobutyric acid 0.1 mM
butyric acid 0.3 mM
isovaleric acid 0.1 mM
succinic acid 1.5 mM

S: high succinic acid secretor; s: low succinic acid secretor

Figure n° 2 describes the changes of pH values in
relationship with the variations of succinic acid con-
centration in the supernatant of a Capnocytophaga
ochracea broth culture. After a 4 days period, pH

went down from 7.00 to approximately 5.00, while
succinic acid grew from O to more than 20 mM.
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Fig. 2: Evolution of pH and succinic acid concentration in the
supernatant of a Capnocytophaga ochracea culture.

Figure n° 3 shows the GLC graph of the same super-
natant of Capnocytophaga ochracea culture medium
after a 4 days incubation.
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Fig. 3: Non-volatile SCFA in a Capnocytophaga ochracea super-
natant after a 4 days culture (GLC graph).

L: lactic acid; O: oxalic acid; M: malonic acid;

F: fumaric acid; S: succinic acid.

This typical standard curve exemplifies the different
pikes corresponding to the non-volatile SCFA. The
supernatant curve shows an obvious pike correspon-
ding to succinic acid standards.
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