








38

coexistent inflammatory response exists. Additional evidence is provided to suggest that
the ceramides of P. gingivalis are responsible in part for the potentiation of the LPS-
mediated responses in monocytes. Finally, preliminary observations of cell morphology
changes suggest that the bacterial lipids when incorporated into monocytes can affect cell
differentiation and cell clustering in culture. These observations indicate that complex
lipids of P. gingivalis may promote periodontal diseases through alterations in monocyte

function within diseased gingival tissues.



FIGURE LEGENDS

Figure 1.  Secretion of prostaglandin E; and F, from the monocytes in culture after
treatment with bacterial or calculus lipid with or without LPS. Peripheral blood monocytes
were isolated by counterflow centrifugation and were inoculated into culture wells
containing a dried film (20 pg) of the following complex lipid extracts: P. ginigivalis total
lipid, sodium methoxide-treated lipids of P. gingivalis and complex lipids extracted from
teeth laden with subgingival calculus. Control wells were coated with ethanol vehicle (10
ul) and allowed to dry before monocytes were inoculated into the culture wells. After 2 hr
of incubation to allow cell adherence and uptake of bacterial or calculus lipid extracts, the
medium was supplemented to provide a final concentration of 5 pg/ml of S. typhimurium
LPS in specific culture wells. Control wells received an equal volume of medium without
LPS. After 48 hr, the medium was harvested and prostaglandin levels were quantified in
medium samples using GC-MS. Each histogram bar shows the mean recovery of
prostaglandin E; and F;q recovered from the medium sample in ng/4ml, with each error

bar indicating the standard error of the mean.

Figure 2.  Recovery of hydroxy fatty acids in P. ginigivalis total lipid, sodium
methoxide-treated lipids of P. gingivalis and complex lipids extracted from teeth laden with
subgingival calculus. At the time lipid extracts were applied to culture wells, an identival
sample of each complex lipid extract (20 pg) was aliquoted into a glass tube for hydroxy
fatty acid analysis. Each histogram bar represents the mean recovery of hydroxy fattty acid

(ng) with each error bar indicating the standard error of the mean.

Figure 3.  The recovery of the hydroxy fatty acids from the monocytes after exposure

to lipid extracts for 48 hours in culture. Each histogram bar represents the mean recovery
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of eachhydroxy fatty acid (ng), with each error bar indicating the standard error of the

mean.

Figure 4.  Secretion of prostaglandin E; and F, from the monocytes in culture after
treatment with various bacterial lipid extracts without LPS. Culture wells were plated with
20 pg of lipid extract from either P. gingivalis, P. intermedia, C. sputigena, C. gingivalis
or C. ochracea. Monocytes were inoculated and allowed to adhere for two hours.
Monocyte cultures were then treated with either control medium. The cell cultures were
terminated after 48 hr and the medium was collected for analysis. Each histogram bar

shows the recovery of the prostaglandin E; and F;q in ng/4ml (n=1).

Figure 5.  Secretion of prostaglandin E; and F;4 from the monocytes in culture after
treatment with various bacterial lipid extracts with LPS. Monocytes were treated with the
same bacterial complex lipids as shown in Figure 4 but the medium was supplemented with

medium containing S. typhimurium LPS (final concentration 5 pg/ml). Each histogram bar

shows the recovery of the prostaglandin E; and F;¢ in ng/4ml (n=1).

Figure 6. Recovery of hydroxy fatty acids and C ;7.; in HPLC-fractionated lipids of
P. gingivalis. Lipids of P. gingivalis were extracted and separated as described in the
Materials and Methods. The recovery of hydroxy fatty acids and C ;7.1 was determined in

1% (by mass) of each HPLC fraction and the recovery is depicted in ng of each fatty acid.

Figure 7. Recovery of long chain bases in HPLC-fractionated lipids of P. gingivalis.
Lipids of P. gingivalis were extracted and separated as described in the Materials and
Methods. The recovery of long chain bases was determined in 1% (by mass) of each

HPLC fraction and the recovery is depicted as relative peak area for each long chain base.
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Figure 8. Recovery of lipids (by mass) in HPLC-fractionated lipids of P. gingivalis.
Lipids of P. gingivalis were extracted and separated as described in the Materials and
Methods. The recovery of lipid weight was determined in 1% (by mass) of each HPLC

fraction and the recovery is depicted in pLg/fraction.

Figure 9. Effects of specific HPLC fractions of P. gingivalis lipids on prostaglandin
secretion from monocytes. Three HPLC fractions (5, 8, and 12) containing the majority
of the bacterial lipid, were tested for stimulation of prostaglandin secretion and potentiation
of LPS-mediated prostaglandin secretion from monocytes. Monocyte secretory responses
to the HPLC-separated lipids were compared with monocyte responses to the total lipid
extract of P. gingivalis. Each histogram bar shows the mean recovery of prostaglandin E;
and Fpo (ng/4ml) in medium samples with each error bar indicating the standard error of

the mean..

Figure 10. Secretion of prostaglandin E; and F;q from the monocytes in culture after
treatment with either calculus lipid or teeth lipids, with or without LPS. Monocytes were
treated with lipid extracts of subgingival calculus and impacted third molars with or without
S. tyhimurium LPS. Lipids were extracted from teeth laden with calculus, calculus
removed from teeth prior to extraction and impacted third molars. These lipid extracts were
compared with the total lipid extract of P. gingivalis for their capacity to stimulate
prostaglandin E; and F,q release (ng/4ml) from monocytes with or without exposure to S.
typhimurium LPS. Each histogram bar shows the mean recovery of the prostaglandin E,
and Fyq (ng/4ml, n=number of samples) with each error bar indicating the standard error

of the mean.

Figure 11. Monocyte morphological characteristics after 48 hr of culture. Figures

depict the following culture well treatments: (a) control medium, (b) medium containing S.



42

typhimurium LPS (5 pg/ml), (c) culture wells coated with ethanol vehicle and (d)

monocytes treated with S. ryphimurium LPS in culture wells coated with ethanol vehicle.

Figure 12. Monocyte morphological characteristics after 48 hr in culture. Culture wells
wells were coated with : (a) P. gingivalis total lipid, (b) P. gingivalis total lipid and treated
with S. typhimurium LPS, (c) HPLC fraction 8 lipid of P. gingivalis lipid and (d) HPLC

fraction 8 lipid of P. gingivalis lipid and treated withS. typhimurium LPS.

Figure 13. Monocyte morphological characteristics after 48 hr in culture. Culture wells
were coated lipid extracts of: (a) C. gingivalis and (b) C. gingivalis with S. typhimurium

LPS.

Figure 14. Monocyte morphological characteristics after 48 hr in culture. Culture wells
were coated with lipid extracts of: (a) impacted third molar teeth lipid, (b) impacted third
molar teeth lipid treated with S. typhimurium LPS, (c) impacted third molar teeth lipid, (d)
impacted third molar teeth lipid treated with S. typhimurium LPS. The micrographs shown

in ¢ and d depict cells at the junction of the lipid free and lipid zone.

Figure 15. Monocyte morphological characteristics after 48 hr in culture. Culture wells
were coated with lipid extracts of: (a) calculus lipid and (b) calculus lipid with S.

typhimurium LPS
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