
INTRODUCTION
Phos pholi pase A2 is known as lipoprotein- associated

phos pholi pase (Lp- PLA2) and platelet- activating fac tor
ace tyl hy dro lase (PAF-AH), is calcium- independent glyco-
pro tein that be longs to the phos pholi pase A2 su per fam ily
[1-3]. Lp- PLA2 is se creted into the plasma by he ma to -
poie tic cells such as mono cytes/macro phages, lym pho cytes, 
mast cells, mega cario cytes and plate lets and is then trans -
ported mainly by low- density lipo pro tein (LDL) (80-85%),
and in lesser amounts by high- density lipo pro teins (HDL-
20%) and lipo pro tein (a) [4]. LDL as so ci ated PLA2 then
hy dro lyzed the oxi dized phos pholip ids to re lease ly so -
phos pha ti dy locho line. In creased plasma lev els of the
Lp- PLA2 have been shown to be a good pre dic tor of car -
dio vas cu lar dis ease and have a strong as so cia tion with
athe ro scle ro sis [5]. It was re ported that car dio vas cu lar
dis eases (CVD) were as so ci ated with den tal in fec tions
[6]. Perio don tal dis eases are in fec tion/in flam ma tory dis -
eases, mecha nisms me di ated by oral mi cro or gan isms and

the in flam ma tion trig gered by them have been pro posed
to their in volve ment in athero gene sis. Bac te ria as so ci ated
with perio don tal dis eases can colo nize the athero ma tous
plaques and could cause their dam age by in duc ing lo cal
in flam ma tion, re sult ing in propa ga tion of the in flam ma -
tory events that lead to atheroma for ma tion, de vel op ment
and even tual rup ture. Al ter na tively, a low grade sys temic
in flam ma tion could re sult from bac tere mias, or as a con -
se quence of pro in flam ma tory cy to ki nes gen er ated at the
site of the perio don tal le sion gain ing ac cess to the blood
stream [7]. How ever, clini cal util ity of lipoprotein-
 associated phos pholi pase A2 (Lp- PLA2) in car dio vas cu lar
dis ease and chronic den tal dis eases are still un ex plored. 

The aim of pres ent study was to in ves ti gate con cen tra -
tion of Lp- PLA2 in con trol group and pa tients with
chronic den tal dis eases and sta ble coro nary ar tery dis ease
(CAD).

MATERIAL AND METHODS
We stud ied 10 pa tients with den tal dis eases at the age

be tween 25-61 and 10 pa tients with sta ble coro nary ar tery
dis ease at the age 42-68 and the con trol group con sti tuted
of 10 healthy in di vidu als as con trols. The study was con -
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ducted in ac cor dance with the guide lines of the Eth ics
Com mit tee, Medi cal Uni ver sity of Lublin. 

The pa tients with chronic den tal dis eases did not have
heart dis ease, acute in flam ma tory dis ease, re nal dis ease,
dia be tes mel li tus, liver dis ease, ma lig nancy obe sity and
did not have any treat ment. The pa tients with sta ble coro -
nary ar tery dis ease did not have acute coro nary syn droms
(ACS), acute in flam ma tory dis ease, re nal dis ease, dia be -
tes mel li tus, liver dis ease, ma lig nancy, obe sity, al though
they were us ing anti- hypertension me dica ments, ace tyl -
sali cylic acid and statins. 

Ve nous blood was drawn af ter a 14- hour over night
fast ing, and plasma was ob tained by cen trifu ga tion at
3000 rpm at 4°C im me di ately af ter blood col lec tion. Sam -
ple were stored fro zen at -60°C.

De tec tion of LpPLA2 mass. 
A plasma Lp-PLA2 as say kit (ELISA, Hu man, Life

Inc., Wu han, China) was used. The mi cro titer plate in this
kit has pre- coated with an an ti body spe cific to Lp- PLA2.
Stan dards or sam ples are then added to the ap pro pri ate
mi cro titer plate wells with a biotin- conjugated an ti body
prepa ra tion spe cific for Lp- PLA2. Next, Avidin con ju -
gated to Horse rad ish Per oxi dase (HRP) is added to each
mi cro plate well and in cu bated. Af ter TMB sub strate so lu -
tion is added, only those wells that con tain Lp- PLA2,
biotin- conjugated an ti body and enzyme- conjugated
Avidin will ex hibit a change in color. The enzyme-
 substrate re ac tion is ter mi nated by the ad di tion of sul -
phuric acid so lu tion and the color change is meas ured
spec tro pho tomet ri cally at a wave length of 450 nm ± 10 nm.
The con cen tra tion of Lp- PLA2 in the sam ple is then de -
termined by com par ing the O.D. of the sam ples to the
standards curve.

Sta tis ti cal Analy sis
The data were ex pressed as me dian (minimum- maxi-

mun), me dian (quar tile rang), and mean ± SD. Krus kal-
-Wa llis test was used to com pare group of pa tients and
con trols. The sta tis ti cal sig nifi cance of all vari ables was
es tab lished at P 0.05, and sta tis ti cal analy sis was
performed us ing the Sta tis tica pro gramme (Stat Soft,
Krakow, Po land). 

RESULTS
Ta ble 1 pres ents the re sults of con cen tra tion of plasma

Lp- PLA2 in con trols and pa tients with chronic den tal dis -
eases and sta ble coro nary ar tery dis ease. The re sults
showed that both groups of pa tients with chronic den tal
dis eases and sta ble coro nary ar tery dis ease had sig nifi -
cantly in creased Lp- PLA2 mass as com pared to con trols.
How ever, Lp- PLA2 mass in pa tients with den tal dis ease
and sta ble coro nary ar tery dis ease was non- significant
sta tis ti cally (Ta ble 1, Fig 1).

Ta ble 1. Lipo pro tein as so ci ated phos pholi pase A2 (LpPLA2)
con cen tra tion of con trol group, pa tients with chronic den tal
dis eases and sta ble coro nary ar tery dis ease

Control group

n=10

Patients with
chronic dental

diseases
n=10

Patients with stable 
coronary artery

disease
n=10

mean ± SD 65.20 ± 21.77 119.37 ± 21.69 131.99 ± 29.4
median
(min-max)

64.79
(38.51-108.39)

123.11
(83.63-140.17)*

126.48
(96.84-180.06)***

median
(quartiles)

64.79
(46.91-73.25)

123.11
(118-131.91)*

126.48
(110.18-157.22)***

*vs. con trol group; ** p<0.05; *** p<0.001

DISCUSSION 
Lp-PLA2 has been sug gested to have dual role in athe -

ro scle ro sis. Be cause it de grades and in ac ti vates PAF and
PAF- like pro- inflammatory phos pholipid me dia tors, it is
sug gested to play an anti- atherogenic/anti- inflammatory
role [3]. How ever, LDL bound PLA2 also has a cru cial
role in the for ma tion of athe ro sclerotic plaques [1]. When
LDL is trapped in the su ben dothelial space at the site of
new plaque for ma tion (as re sult of the in ter ac tion be tween 
its ba sic apoli po pro tein B100 and negatively- charged su -
ben do the lial pro teo gly cans), the as so ci ated lip ids are
sub jected to oxi da tive modi fi ca tions [8].  LDL as so ci ated
phos pholi pase A2 then hy dro lyzed the oxi dized phos -
pholip ids to re lease ly so phos pha ti dyl cho line and oxi dized 
non- estrified fatty acid, both of which are pro- inflam-
matory, and ul ti mately lead to foam cell for ma tion. The
bal ance be tween the pro- and anti- in flam ma tory roles of
phos pholi pase A2 may de pend on the con cen tra tion of the 
avail able sub strates [8]. In creased plasma lev els of Lp- PLA2
en zyme have been shown to be a good pre dic tor of car dio -
vas cu lar dis ease (CVD) and have a strong as so cia tion
with athe ro scle ro sis. Lp- PLA2 mass and ac tiv ity are cor -
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*vs. con trol group; ** p<0.05; *** p<0.001

Fig. 1. Lipoprotein associated phospholipase A2 (LpPLA2)
concentration in control group (1), patients with chronic dental
diseases (2) and stable coronary artery disease (3) (median(min-
max)). Kruskal-Wallis test was used to compare group of patients
and controls.



re lated with age, male gen der, smok ing and LDL cho-
les terol lev els and are re duced sig nifi cantly by statins [8]. 

Our re sults showed that both pa tients with chronic den -
tal diseases and sta ble coro nary ar tery dis ease (CAD) had
sig nifi cantly in creased Lp-PLA2 as com pared to con trols. 
Patients with sta ble coro nary ar tery dis ease re ceived stain
ther apy but pa tients with chronic den tal dis eases did not.
Lp- PLA2 ac tiv ity and mass pre dicted the risk of CVD and 
vas cu lar death [8, 9]. Both mass and ac tiv ity were pre dic -
tors of ischemic stroke, vas cu lar mor tal ity and non-
-vascular mor tal ity. These as so cia tions were also ob served
in peo ple with and with out known vas cu lar dis ease. The
mag ni tude of risk was com pa ra ble to that of non- HDL
cho les terol or sys tolic blood pres sure [8, 9]. The ef fect of
Lp- PLA2 on chronic heart dis ease (CHD) risk re mains
sig nifi cant af ter ad just ment for CRP [9, 10]. Our pre limi -
nary stud ies in di cated that chronic den tal dis eases lead to
an in crease in se rum Lp- PLA2, which is com pa ra ble to
this with sta ble ar tery dis ease. These re sults sug gest that
chronic den tal dis eases, sys tolic blood pres sure can ac cel -
er ate athe ro scle ro sis and car dio vas cu lar dis ease in these
pa tients. There fore, pa tients with chronic den tal dis eases
must be con trolled for car dio vas cu lar risk fac tors. Our re -
sults were con firmed with other authors. Löscher et al.
[11]  show that mod er ate perio don ti tis is also as so ci ated
with an en hanced ac tiv ity of Lp-PLA2. They dem on -
strated that clini cal meas ure of perio don ti tis such as
bleed ing on prob ing, pocket depth or at tach ment loss, was 
posi tively cor re lated with the se rum ac tiv ity of Lp- PLA2
and that lo cal perio don tal treat ment re sulted in a sig nifi -
cant de crease in the en zyme ac tiv ity by about 10%. In
case- control stud ies in which Lp- PLA2 was proved to be
an in de pend ent risk fac tor for CVD, the dif fer ences in the
plasma lev els of the en zyme be tween cases and con trols
were found to be about 5%. There fore, the 10% dif fer ence 
be tween the post- and pre- treatment ac tivi ties of lipo-
protein- associated PLA2 that are ob served is in the sig -
nifi cant range for CVD risk re duc tion. They con cluded
that perio don tal ther apy has an ef fect on those mark ers of
sys temic in flam ma tion, which are risk fac tors and con -
trib ute to the de vel op ment of CVD [11]. Fen to glu et al.
[12]  re ported that perio don tal dis ease is as so ci ated with
an in creased se ver ity of hyper lipi de mia, and se rum Lp-
 PLA2 and CRP, which are lipoprotein- associated in flam -
ma tory mark ers as so ci ated with a wors en ing perio don tal
and hyper lipi demic state. Re cently the authors have
shown that ele vated level of Lp-PLA2 is as so ci ated with
perio don tal in flam ma tion, in di cat ing that perio don tal
treat ment could re duce the risk of car dio vas cu lar dis ease
in perio don ti tis sub jects with hyper lipi dae mia [13]. How -
ever, fu ture stud ies are re quired in clud ing pa tients with

chronic den tal dis eases, se vere perio don ti tis and CVD to
clar ify the role of se rum Lp- PLA2 and CRP lev els and hy -
per li pemia and hy per li po pro teine mia, and de vel op ing
thera peu tic ap proaches that will be use ful for treat ing den -
tal dis ease.

CONCLUSION
 The results indicate that patients with chronic dental

diseases have increased the serum lipoprotein-associated
phospholipase A2, which is believed to be an independent 
cardiovascular risk factor, although future studies are
required.
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