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Abstract

Objectives: Periodontitis is believed to be an independent risk factor of
cardiovascular disease (CVD) and to be associated with a moderate systemic
inflammatory reaction and hyperlipidaemia. Lipoprotein-associated phospholipase A,
(Lp-PLA),) is an enzyme that has been shown to be a risk factor of CVD and that is
involved in the degradation of the phospholipid mediator platelet-activating factor
(PAF), a potent mediator of inflammation.

Material and Methods: In the present study, we measured concentrations of plasma
lipids and plasma activity of Lp-PLA, in 32 patients (mean age 43 £ 11 years) with
moderate-to-severe periodontitis before and 3 months after local treatment.

Results: Periodontal therapy resulted in a significant reduction of local inflammation
and tissue destruction as reflected in reduced pocket depths and reduced bleeding
indices. Pre- and post-treatment plasma lipid levels were (median and range, mmol/l):
total cholesterol (C) 5.01 (3.94-7.15) and 4.91 (3.32-8.01); low-density lipoprotein-
cholesterol (LDL-C) 3.14 (2.40-4.84) and 2.96 (1.39-5.04); HDL-C 1.27 (0.73-2.17)
and 1.25 (0.74-2.55); triglycerides 1.37 (0.48-5.11) and 1.14 (0.38-792). Using the
Wilcoxon’s rank test, neither parameter showed a significant change. In contrast to the
lacking response of plasma lipids, we observed a significant reduction in the activity of
Lp-PLA,. Local treatment lowered the enzyme activity by about 10% from

3.61 £0.99 to 3.29 £ 0.94 pmol/ml/h (mean £ SD; p <0.001). The pre-treatment
values of Lp-PLA, and LDL-C significantly correlated with clinical parameters of
inflammation and periodontal destruction.

Conclusion: This study indicates that treatment of periodontitis significantly reduces
the serum activity of Lp-PLA,, which is believed to be an independent cardiovascular
risk factor.
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Periodontal disease is an infectious dis-
ease caused by a small group of pre-
dominantly anaerobic Gram-negative
bacteria present on the tooth surface as
microbial biofilms. Lipopolysaccharides
and other microbial substances gain
access to the gingival tissue and initiate
and perpetuate an inflammatory reac-
tion, which leads to the destruction of
the periodontal ligament and alveolar
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bone. Numerous case control and cohort
studies have indicated that patients with
periodontitis have an increased risk of
cardiovascular disease (CVD), i.e. myo-
cardial infarction, stroke and peripheral
arterial disease, when compared with
subjects with a healthy periodontium
(Hujoel 2002, Haynes & Stanford
2003). On the one hand, the association
between periodontitis and CVD may be

because of common risk factors such as
smoking, diabetes mellitus, aging, male
gender and social-economic factors. On
the other hand, there is good evidence of
periodontitis being an independent risk
factor of CVD (Mattila et al. 1989,
DeStefano et al. 1993, Joshipura et al.
1996, Arbes et al. 1999, Desvarieux et
al. 2003, 2004, Hung et al. 2003, Pers-
son et al. 2003). Disturbances in the



plasma lipoprotein metabolism, sys-
temic inflammatory reactions as well
as local inflammation of the artery wall
are considered to contribute to the
development of early atherosclerotic
lesions in CVD (Ross 1999, Khovidhun-
kit et al. 2000, Blake & Ridker 2002,
Zebrack & Anderson 2003; Schwahn et
al. 2004). Recently, it has been shown
that periodontitis is often associated
with endotoxaemia and mild systemic
inflammatory reactions, such as an
increase in C-reactive protein and other
acute phase reactants, while periodontal
pathogens have been identified in early
atherosclerotic lesions (Kweider et al.
1993, Haraszthy et al. 2000, Loos et al.
2000, Wu et al. 2000, Noack et al. 2001,
Geerts et al. 2002). Periodontitis has
also been shown to be associated with
increased levels of pro-atherogenic plas-
ma lipoproteins, i.e. cholesterol, in par-
ticular, low-density lipoprotein (LDL)
cholesterol, and triglycerides (L&sche
et al. 2000a, Noack et al. 2000, Katz
et al. 2002, Cutler & Iacopino 2003,
Craig et al. 2003).

Plasma lipoprotein-associated phos-
pholipase A, (Lp-PLA,), also known
as platelet-activating factor (PAF) acet-
ylhydrolase (PAF-AH), is a member of
the serine-dependent class of A, phos-
pholipases that hydrolyse phospholipids
at sites where atherosclerotic plaques
are forming. Lp-PLA, traffics with
LDL in the circulation and can hydro-
lyse oxidized LDL (the most athero-
genic form of LDL) into the products,
lysophosphatidyl choline and oxidized
fatty acid, which are pro-inflammatory
mediators and may contribute to the
development of atherosclerotic lesions.
Indeed, Lp-PLA, has been proved to be
an independent risk factor of CVD
(Ostermann et al. 1988, Packard et al.
2000, Prescott et al. 2000, Blankenberg
et al. 2003, Caslake & Packard 2003).

The aim of the present study was to
evaluate whether a local therapy in
patients with periodontitis may have
any influence on Lp-PLA, activity and
plasma lipids.

Patients and Methods
Patients

Thirty-two patients with periodontitis
(15 females and 17 males, age 23-69
years. mean age 42.8 + 10.6 years) par-
ticipated in the study. After being
informed on the purpose of the study,
the patients signed informed consent
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forms. The study protocol was approved
by the local ethical committee. Exclu-
sion criteria were any dental treatment
during the past 6 months and a medical
history for cancer, rheumatoid arthritis,
pregnancy, diabetes mellitus and CVD.
Seventeen of the patients were non-
smokers, 12 were current smokers and
three were ex-smokers.

Dental variables

All dental variables were assessed at six
different sites around each tooth before
and 3 months after periodontal treat-
ment.

e Bleeding on probing: If bleeding
occurred immediately after probing
for pocket depth it was reported as
positive.

e Probing pocket depth was measured
with a standard periodontal probe
(Ainamo et al. 1982) within 1 mm
limits.

o Attachment loss was measured with
a standard periodontal probe within
1 mm limits.

Periodontal treatment

At the initial visit records of the oral
hygiene and of the dental variables were
made. Oral hygiene instruction was
given at the end of this visit and
included a demonstration of the Bass
brushing technique, a demonstration of
the use of inter-dental brushes and a
demonstration on the use of dental floss.
Patients were recalled at 2-weekly inter-
vals. When optimum oral hygiene had
been obtained, supra-gingival scaling
and polishing, followed by quadrant
root planing were commenced under
local anaesthetic. Once hygiene phase
therapy was completed, each patient
was reviewed 6-8 weeks later. At this
visit the dental variables detailed above
were recorded again.

Lp-PLA, and plasma lipids

A first venous blood samples was taken
at the initial visit and a second sample at
6-8 weeks after the periodontal therapy
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was completed. The samples were
obtained after a 12h fasting period
from an antecubital vein. Cell-free ser-
um samples were kept at — 75°C until
the analysis. Activity of Lp-PLA, was
determined as the release of [°H]-acetate
from  1-O-alcyl-2-[*H]-acetyl-sn-gly-
cero-3-phosphocholine (New England
Nuclear Corp, Boston, MA, USA)
according to a method described by
Stafforini et al. (1990), and the results
are given as nmol/ml/h. Plasma lipids,
i.e. total cholesterol, LDL and high-
density lipoprotein (HDL) cholesterol,
and triglycerides were determined using
routine enzymatic methods.

Statistical analysis

All data are on a patient basis and are
expressed either as mean =+ standard
deviation or, if the data were not nor-
mally distributed, as median and range.
Differences between means obtained
before and after periodontal treatment
were proved for significance using the
Student’s ¢-test for paired samples or the
non-parametric Wilcoxon’s rank test.
Pearson’s correlation coefficient was
used to describe correlations between
dental and biochemical variables. p-
values below 0.05 were considered to
indicate significance.

Results

The effects of the periodontal treatment
on the dental variables are indicated in
Table 1. Bleeding on probing, pocket
depth and attachment loss were reduced
by about 60%, 40% and 15%, respec-
tively. It is shown in Table 2 that the
mean value for the activity of Lp-PLA,
was significantly reduced after perio-
dontal treatment by about 10%. Table
2 also shows median values (and ranges)
for the concentrations of plasma lipids
that were not normally distributed. Med-
ian values of LDL-cholesterol and tri-
glycerides were slightly lower after
periodontal treatment when compared
with pre-treatment values (about 6%
and 16%, respectively), but the changes
were not significant.

Table 1. Dental variables (mean £+ SD) before and after periodontal treatment

Before treatment After treatment p
Bleeding on probing 0.65 + 0.20 0.24 +0.18 < 0.00001
Pocket depth (mm) 3.88 £ 0.72 248 + 042 < 0.00001
Attachment loss (mm) 475 £ 1.03 4.06 + 1.13 < 0.00001
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Table 2. Activity of Lp-PLA; and levels of plasma lipids before and after periodontal treatment

Before treatment

After treatment

Lp-PLA, (nmol/ml/h)
Total cholesterol (mmol/l)
LDL-cholesterol (mmol/I)
HDL-cholesterol (mmol/l)
Triglycerides (mmol/l)

3.606 £ 986

5.01 (3.94-7.15)
3.14 (2.40-4.84)
1.27 (0.73-2.17)
1.36 (0.48-5.11)

3.295 + 945 p< 0.001
491 (3.32-8.01) NS
2.96 (1.39-5.04) NS
1.25 (0.74-2.55) NS
1.14 (0.38-7.92) NS

Data are given as mean £+ SD or median (range).

Lp-PLA,, Lipoprotein-associated phospholipase A,; LDL, low-density lipoprotein; HDL, high-

density lipoprotein; NS, not significant.
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Fig. 1. Correlation between activity of lipoprotein-associated phospholipase A, (Lp-PLA;)
and dental variables before and after periodontal treatment. n.s., not significant.

Figure 1 indicates that the pre-treat-
ment activities of the Lp-PLA, signifi-
cantly correlated with the parameters of
periodontal inflammation and break-
down, i.e. bleeding on probing, pocket
depth and attachment loss. The correla-
tion with pocket depth and attachment
loss was completely lost after perio-
dontal treatment, whereas the correla-
tion between the activity of the Lp-
PLA, and bleeding on probing became

negative. In contrast to Lp-PLA, activ-
ity, the concentrations of plasma lipids,
i.e. total, LDL and HDL cholesterols, as
well as triglycerides, did not show any
significant correlation with the clinical
measures, neither prior nor post perio-
dontal treatment.

Lp-PLA, activity was not signifi-
cantly associated with age and the sex
of the patients. Despite the correlation
between Lp-PLA, and some of the

clinical measures we could not observe
significant correlation when individual
changes were considered (data not
shown).

Discussion

It has been recently shown that Lp-
PLA, is an independent risk factor of
CVD (Blankenberg et al. 2003, Caslake
& Packard 2003). There is also good
evidence that Lp-PLA, is an acute-
phase reactant whose mRNA expression
and biological activity is upregulated
during the host response to infection
and inflammation (Memon et al. 1999,
Prescott et al. 2000, Wu et al. 2004). In
patients with systemic inflammation a
close correlation between Lp-PLA,
activity and other acute-phase reactants
such as C-reactive protein, tumour
necrosis factor-o (TNF-a) and pro-
inflammatory interleukins has been
described (Endo et al. 1994, Dohrn
2000). However, such correlation was
not observed when Lp-PLA, and C-
reactive protein were measured to deter-
mine the risk for CVD. In a large
community-based study it was shown
that Lp-PLA, and C-reactive protein
have about the same power to indicate
the risk of coronary heart disease but
there was no significant correlation
between both. Thus, the authors con-
cluded that Lp-PLA, and C-reactive
protein may be complementary in iden-
tifying individuals at high CVD risk
(Ballantyne et al. 2004).

Recently we have shown that moder-
ate periodontitis is also associated with
an enhanced activity of Lp-PLA,. When
compared with healthy controls the
increase in patients amounted to about
10% (Losche et al. 2000b). In the pre-
sent paper, it is demonstrated that clin-
ical measure of periodontitis such as
bleeding on probing, pocket depth or
attachment loss was positively corre-
lated with the serum activity of Lp-
PLA, and that local periodontal treat-
ment resulted in a significant decrease in
the enzyme activity by about 10%. In
case-control studies in which Lp-PLA,
was proved to be an independent risk
factor for CVD, the differences in the
plasma levels of the enzyme between
cases and controls were found to be
about 5% (Packard et al. 2000, Blanken-
berg et al. 2003). Thus, the 10% differ-
ence between the post- and pre-
treatment activities of phospholipid-
associated PLA, that are observed in



the present study is in the significant
range for CVD risk reduction.

Despite the significant reduction in
Lp-PLA, activity after periodontal treat-
ment and the significant correlations
between the pre-treatment values of the
enzyme activity with the clinical mea-
sure, we could not observe any correla-
tion between the individual changes in
Lp-PLA, activity and the degree of
clinical improvement. The strongest
correlation between Lp-PLA, activity
with clinical measure was in those
with bleeding on probing before treat-
ment. The correlation was not only lost
after treatment but also shifted to a
negative one. Bleeding on probing is a
sign of an acute inflammation in the
gingival tissue, and a study on Lp-
PLA, activity in patients with systemic
inflammation indicated that an increased
activity is frequently associated with
local infection and inflammation (Dohrn
2000). Thus, the shift from positive to
negative correlation between Lp-PLA,
activity and bleeding on probing in our
patients could be a result of the positive
effect of the treatment on the acute
periodontal infection and inflammation.

So far one can only speculate whether
the decrease in Lp-PLA, activity after
periodontal treatment was because of a
diminution of the systemic inflamma-
tory response in consequence to the
successful periodontal therapy. How-
ever, effects of periodontal treatment
on well-established markers of systemic
inflammation have been reported else-
where. Studying the effect of perio-
dontal treatment of 35 patients with
adult periodontitis without a history of
cardiovascular or other systemic dis-
ease, Mattila et al. (2002) observed a
significant decrease in the plasma level
of C-reactive protein. A decrease in C-
reactive protein as well as in the pro-
inflammatory cytokine TNF-o was
reported by Iwamoto et al. (2003) after
local antimicrobial treatment of 15
periodontitis patients diagnosed with
CVD and/or diabetes mellitus.

It has been reported that periodontitis
is often associated with enhanced con-
centrations of pro-atherogenic plasma
lipids, i.e. total and LDL cholesterol as
well as triglycerides (Losche et al.
2000a, Wu et al. 2000, Katz et al.
2002). In the study presented here perio-
dontal treatment did not significantly
change the plasma levels of the different
lipid fractions. This is in contrast to a
recent report by Pussinen et al. (2003)
who could show that periodontitis is
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associated with a reduction of the HDL
cholesterol level and that periodontal
therapy results in an increase in this
anti-atherogenic lipid fraction.

In summary, our data presented here
add to the evidence that periodontal
therapy has an effect on those markers
of systemic inflammation, which are
believed to indicate an enhanced risk
for and to contribute to the development
of CVD.

References

Ainamo, J., Barmes, D., Beagrie, G., Cutress,
T., Martin, J. & Sardo-Infirri, J. (1982)
Development of the World Health Organiza-
tion (WHO) community periodontal index of
treatment needs (CPITN). International Den-
tal Journal 32, 281-291.

Arbes, S. J., Slade, G. D. & Beck, J. D. (1999)
Association between extent of periodontal
attachment loss and self-reported history of
heart attack: an analysis of NHANES III data.
Journal of Dental Research 78, 1777-1782.

Ballantyne, C. M., Hoogeveen, R. C., Bang, H.,
Coresh, J., Folsom, A. R., Heiss, G. &
Sharrett, A. R. (2004) Lipoprotein-associated
phospholipase A,, high-sensitivity C-reactive
protein, and risk for incident coronary heart
disease in middle-aged men and women in
the Atherosclerosis Risk in Communities
(ARIC) study. Circulation 109, 837-842.

Blake, G. J. & Ridker, P. M. (2002) C-reactive
protein, subclinical atherosclerosis, and risk
of cardiovascular events. Arteriosclerosis,
Thrombosis and Vascular Biology 22, 1512—
1513.

Blankenberg, S., Stengel, D., Rupprecht, H. J.,
Bickel, C., Meyer, J., Cambien, F., Tiret, L.
& Ninio, E. (2003) Plasma PAF-acetylhydro-
lase in patients with coronary artery disease:
results of a cross-sectional analysis. Journal
of Lipid Research 44, 1381-1386.

Caslake, M. J. & Packard, C. J. (2003) Lipo-
protein-associated phospholipase A, (plate-
let-activating factor acetylhydrolase) and
cardiovascular disease. Current Opinion in
Lipidology 14, 347-352.

Craig, R. G., Yip, J. K., So, M. K., Boylan, R. J.,
Socransky, S. S. & Haffajee, A. D. (2003)
Relationship of destructive periodontal dis-
ease to the acute-phase response. Journal of
Periodontology 74, 1007-1016.

Cutler, C. W. & Tacopino, A. M. (2003) Perio-
dontal disease: links with serum lipid/trigly-
ceride levels? Review and new data. Journal
of the International Academy of Perio-
dontology 5, 47-51.

De Stefano, F., Anda, R. F., Kahn, H. S.,
Williamson, D. F. & Russel, C. M. (1993)
Dental disease and risk of coronary heart
disease and mortality. British Medical Jour-
nal 306, 688—-691.

Desvarieux, M., Demmer, R. T., Rundek, T.,
Boden-Albala, B., Jacobs, D. R., Papapanou,
P. N. & Sacco, R. L. (2003) Relationship
between periodontal disease, tooth loss, and

643

carotid artery plaque: the Oral Infections and
Vascular Disease Epidemiology  Study
(INVEST). Stroke 34, 2120-2125.

Desvarieux, M., Schwahn, C., Volzke, H.,
Demmer, R. T., Ludemann, J., Kessler, C.,
Jacobs, D. R. Jr., John, U. & Kocher, T.
(2004) Gender differences in the relationship
between periodontal disease, tooth loss, and
atherosclerosis. Stroke 35, 2029-2035.

Dohrn, B. (2000) Untersuchungen zur Aktivitat
der Plasmatischen Pldttchen-aktivierender
Faktor-Acetylhydrolase bei Patienten mit
Sepsis. Doctoral Thesis. Medical Faculty of
the Friedrich-Schiller-University Jena, Ger-
many.

Endo, S., Inada, K., Yamashita, H., Takakuwa,
T., Nakae, H., Kasai, T., Kikuchi, M., Ogawa,
M., Uchida, K. & Yoshida, M. (1994) Plate-
let-activating factor (PAF) acetylhydrolase
activity, type II phospholipase A,, and cyto-
kine levels in patients with sepsis. Research
Communication in Chemical Pathology and
Pharmacology 83, 289-295.

Geerts, S. O., Nys, M., De, M. P., Charpentier,
J., Albert, A., Legrand, V. & Rompen, E. H.
(2002) Systemic release of endotoxins
induced by gentle mastication: association
with periodontitis severity. Journal of Perio-
dontology 73, 73-78.

Haraszthy, V. 1., Zambon, J. J., Trevisan, M.,
Zeid, M. & Genco, R. J. (2000) Identification
of periodontal pathogens in atheromatous
plaques. Journal of Periodontology 71,
1554-1560.

Haynes, W. G. & Stanford, C. (2003) Perio-
dontal disease and atherosclerosis: from den-
tal to arterial plaque. Arteriosclerosis,
Thrombosis and Vascular Biology 23, 1309—
1311.

Hujoel, P. P. (2002) Does chronic periodontitis
cause coronary heart disease? A review of the
literature. Journal of the American Dental
Association 133 (Suppl), 31S-36S.

Hung, H. C., Willett, W., Merchant, A., Rosner,
B. A., Ascherio, A. & Joshipura, K. J. (2003)
Oral health and peripheral arterial disease.
Circulation 107, 1152-1157.

Iwamoto, Y., Nishimura, F., Soga, Y., Takeu-
chi, K., Kurihara, M., Takashiba, S. & Mur-
ayama, Y. (2003) Antimicrobial periodontal
treatment decreases serum C-reactive protein,
tumor necrosis factor-alpha, but not adipo-
nectin levels in patients with chronic perio-
dontitis. Journal of Periodontology 74, 1231—
1236.

Joshipura, K. J., Rimm, E. B., Douglass, C. W.,
Trichopoulos, D., Ascherio, A. & Willet, W.
C. (1996) Poor oral health and coronary heart
disease. Journal of Dental Research 75,
1631-1636.

Katz, J., Flugelman, M. Y., Goldberg, A. &
Heft, M. (2002) Association between perio-
dontal pockets and elevated cholesterol and
low density lipoprotein cholesterol levels.
Journal of Periodontology 73, 494-500.

Khovidhunkit, W., Memon, R. A., Feingold, K.
R. & Grunfeld, C. (2000) Infection and in-
flammation-induced proatherogenic changes
of lipoproteins. Journal of Infectious Disease
181 (Suppl 3), S462-S472.



644

Losche et al.

Kweider, M., Lowe, G. D., Murray, G. D.,
Kinane, D. F. & McGowan, D. A. (1993)
Dental disease, fibrinogen and white cell
count; links with myocardial infarction? Scot-
tish Medical Journal 38, 73-74.

Loos, B. G., Craandijk, J., Hoek, F. J,
Wertheim-van Dillen, P. M. & van der Vel-
den, U. (2000) Elevation of systemic markers
related to cardiovascular diseases in the per-
ipheral blood of periodontitis patients. Jour-
nal of Periodontology 71, 1528-1534.

Losche, W., Karapetow, F., Pohl, A., Krause, S.
& Kocher, T. (2000b) Plasmalipide, Blutglu-
cose und PAF-Acetylhydrolase bei margina-
ler Parodontitis. Deutsche Zahndrztliche
Zeitschrift 55, 431-434.

Losche, W., Karapetow, F., Pohl, A., Pohl, C. &
Kocher, T. (2000a) Plasma lipids and blood
glucose levels in patients with destructive
periodontal disease. Journal of Clinical
Periodontology 27, 537-541.

Mattila, K. J., Nieminen, M. S., Valtonen, V. V.,
Rasi, V. P, Kesaniemi, Y. A., Syrjala, S. L.,
Jungell, P. S., Isoluoma, M., Hietaniemi, K.
& Jokinen, M. J. (1989) Association between
dental health and acute myocardial infarction.
British Medical Journal 298, 779-781.

Mattila, K., Vesanen, M., Valtonen, V., Niemi-
nen, M., Palosuo, T., Rasi, V. & Asikainen, S.
(2002) Effect of treating periodontitis on C-
reactive protein levels: a pilot study. BMC
Infectious Disease 2, 30.

Memon, R. A., Fuller, J., Moser, A. H., Fein-
gold, K. R. & Grunfeld, C. (1999) In vivo
regulation of plasma platelet-activating factor
acetylhydrolase during the acute phase
response. American Journal of Physiology
277, R94-R103.

Noack, B., Genco, R. J., Trevisan, M., Grossi,
S., Zambon, J. J. & De Nardin, E. (2001)
Periodontal infections contribute to elevated

systemic C-reactive protein level. Journal of
Periodontology 72, 1221-12217.

Noack, B., Jachmann, I., Roscher, S., Sieber, L.,
Kopprasch, S., Luck, C., Hanefeld, M. &
Hoffmann, T. (2000) Metabolic diseases and
their possible link to risk indicators of perio-
dontitis. Journal of Periodontology 71, 898—
903.

Ostermann, G., Lang, A., Holtz, H., Ruhling,
K., Winkler, L. & Till, U. (1988) The degra-
dation of platelet-activating factor in serum
and its discriminative value in atherosclerotic
patients. Thrombosis Research 52, 529-540.

Packard, C. J., O’Reilly, D. S., Caslake, M. J.,
McMahon, A. D., Ford, 1., Cooney, J., Mac-
phee, C. H., Suckling, K. E., Krishna, M.,
Wilkinson, F. E., Rumley, A. & Lowe, G. D.
(2000) Lipoprotein-associated phospholipase
A, as an independent predictor of coronary
heart disease. West of Scotland Coronary
Prevention Study Group. New England Jour-
nal of Medicine 343, 1148-1155.

Persson, G. R., Ohlsson, O., Pettersson, T. &
Renvert, S. (2003) Chronic periodontitis, a
significant relationship with acute myocardial
infarction. European Heart Journal 24,
2108-2115.

Prescott, S. M., Zimmerman, G. A., Stafforini,
D. M. & MclIntyre, T. M. (2000) Platelet-
activating factor and related lipid mediators.
Annual Reviews in Biochemistry 69, 419—
445.

Pussinen, P. J., Jauhiainen, M., Vilkuna-Rau-
tiainen, T., Sundvall, J., Vesanen, M., Matti-
la, K., Palosuo, T., Alfthan, G. & Asikainen,
S. (2003) Periodontitis decreases the anti-
atherogenic potency of high density lipopro-
tein (HDL). Journal of Lipid Research 45,
139-147.

Ross, R. (1999) Atherosclerosis is an inflamma-
tory disease. American Heart Journal 138,
S$419-5420.

Schwahn, C., Volzke, H., Robinson, D. M.,
Luedemann, J., Bernhardt, O., Gesch, D.,
John, U. & Kocher, T. (2004) Periodontal
disease, but not edentulism, is independently
associated with increased plasma fibrinogen
levels. Results from a population-based study.
Thrombosis and Haemostasis 92, 244-252.

Stafforini, D. M., McIntyre, T. M. & Prescott, S.
M. (1990) Platelet-activating factor acetylhy-
drolase from human plasma. Methods in
Enzymology 187, 344-357.

Wau, T., Trevisan, M., Genco, R. J., Falkner, K.
L., Dorn, J. P. & Sempos, C. T. (2000)
Examination of the relation between perio-
dontal health status and cardiovascular risk
factors: serum total and high density lipopro-
tein cholesterol, C-reactive protein, and plas-
ma fibrinogen. American Journal of
Epidemiology 151, 273-282.

Wu, X., Zimmerman, G. A., Prescott, S. M. &
Stafforini, D. M. (2004) The p38 MAPK
pathway mediates transcriptional activation
of the plasma platelet-activating factor acet-
ylhydrolase gene in macrophages stimulated
with lipopolysaccharide. The Journal of Bio-
logical Chemistry 279, 36158-36165.

Zebrack, J. S. & Anderson, J. L. (2003) The role
of infection in the pathogenesis of cardiovas-
cular disease. Progress in Cardiovascular
Nursing 18, 42-49.

Address:

W. Losche

University Hospital Jena

Research Centre Lobeda

Erlanger Allee 101

D-07747 Jena

Germany

E-mail: wolfgang.loesche @med.uni-jena.de



This document is a scanned copy of a printed document. No warranty is given about
the accuracy of the copy. Users should refer to the original published version of the
material.



