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Abstract

Introduction: The percutaneous catheterization of various arteries is used in visualization of coronary arteries.

Aim: We aimed to determine whether arterial blood samples withdrawn from femoral arteries during standard Judkin’s technique
in patients evaluated with coronary angiography can also be used to determine some biochemical parameters.

Material and methods: In 50 controls (25 males and 25 females) and 73 coronary artery disease (CAD) patients (10 females and
63 males) paraoxonase-1 (PON1) activity, total cholesterol (TC), low-density lipoprotein cholesterol (LDL-C), very low-density lipopro-
tein cholesterol (VLDL-C), high-density lipoprotein cholesterol (HDL-C) and triglyceride (TG) levels were measured using colorimetric
methods. Lipid peroxidation marker levels (conjugated dienes (CD) and thiobarbituric acid-reactive substances (TBARS)) were meas-
ured manually.

Results: There was no difference in lipid and lipid peroxidation marker levels, PON1 activity and TC/HDL-C, LDL-C/HDL-C and
PON1/HDL-C ratios between arterial and venous blood samples. LDL-C, CD and TBARS levels and TC/HDL-C and LDL-C/HDL-C ratios
were significantly lower in both arterial and venous blood samples of controls compared with CAD patients. Paraoxonase-1 activity,
HDL-C level and PON1/HDL-C ratio were higher in controls than CAD patients. On multiple logistic regression analysis, risk factors
associated with CAD were found to be the levels of arterial CD, venous CD, arterial TBARS and arterial LDL-C/HDL-C ratios in CAD
patients.

Conclusions: Our study might indicate that arterial blood samples can also be used as well as venous samples to determine these
parameters. On the other hand, elevated arterial lipid peroxides are associated with cardiovascular complications, presumably by
decreasing PON1 activity.
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Streszczenie

Wstep: Cewnikowanie przezskérne jest wykorzystywane w obrazowaniu tgtnic wieficowych.

Cel: Okredlenie, czy probki krwi tetniczej pobrane z tetnicy udowej u pacjentéw poddawanych koronarografii standardowa tech-
nika Judkinsa moga zosta¢ uzyte do oceny niektérych parametréw biochemicznych.

Materiat i metody: Przy uzyciu metod kalorymetrycznych u 50 oséb z grupy kontrolnej (25 mezczyzn i 25 kobiet) oraz u 73 pacjen-
toéw (10 kobiet i 63 mezczyzn) z choroba wieficowa oceniono aktywnos¢ paraoksonazy 1 (PON1), stezenie cholesterolu catkowitego
(total cholesterol — TC), cholesterolu lipoprotein o niskiej gestosci (low-density lipoprotein cholesterol — LDL-C), cholesterolu lipopro-
tein o bardzo niskiej gestosci (very low-density lipoprotein cholesterol — VLDL-C), cholesterolu lipoprotein o wysokiej gestosci (high-
density lipoproteid cholesterol — HDL-C) oraz triglicerydow (triglycerides — TG). Poziomy markerow peroksydacji lipidéw [sprzezone
dieny (conjugated dienes — CD) oraz zwigzki reagujace z kwasem tiobarbiturowym (thiobarbituric acid-reactives substances — TBARS)]
okreslono recznie.

Corresponding author/Adres do korespondencji:

Prof. Saadet GUimUsli PhD, Department of Biochemistry, Faculty of Medicine, Akdeniz University , 07070 Antalya, Turkey, tel.: +90 242 2496896,
fax: +90 242 2274495, 2274482, e-mail: sgumuslu@akdeniz.edu.tr

Praca wptyneta: 19.02.2012, przyjeta do druku: 3.08.2012.

Postepy w Kardiologii Interwencyjnej 2012; 8, 3 (29) 199



Ayse Yesim Go¢men et al. Paraoxonase-1, lipids, and peroxidation markers in arterial versus venous blood in coronary angiography patients

Wyniki: Nie obserwowano réznic w stezeniu lipidow i markeréw peroksydacji lipidéw, aktywnosci PON1 oraz ilorazéw TC/HDL-C,
LDL-C/HDL-C i PON1/HDL-C miedzy prébkami krwi tetniczej i Zylnej. Stezenia LDL-C, CD i TBARS oraz stosunek TC/HDL-C i LDL-C/HDL-C
byty istotnie mniejsze zaréwno w probkach krwi tetniczej, jak i zylnej u 0séb z grupy kontrolnej w poréwnaniu z pacjentami z choroba
wiencowa (coronary artery disease — CAD). Aktywno$¢ PONL, stezenie HDL-C oraz stosunek PON1/HDL-C byty wieksze u 0sob z grupy kon-
trolnej w poréwnaniu z pacjentami z CAD. Czynnikami ryzyka zwigzanymi z CAD okreélonymi na podstawie wieloczynnikowej analizy

regresji logistycznej byty stezenie CD we krwi tetniczej i zylnej, TBARS we krwi tetniczej oraz stosunek LDL-C/HDL-C w prébkach krwi tet-

niczej.

Whioski: Badanie moze sugerowac, ze obok probek krwi zylnej takze prébki krwi tetniczej nadaja sie do oceny analizowanych para-
metréw. Poza tym zwiekszone stezenie utlenionych lipidow we krwi tetniczej wigze sie z powiktaniami sercowo-naczyniowymi, co jest

prawdopodobnie warunkowane zmniejszeniem aktywnosci PON1.

Stowa kluczowe: paroksonaza, tetnica, zyta, ttuszcze, peroksydacja lipidéw, choroba wiericowa

Introduction

Atherosclerotic cardiovascular diseases are among
the most common causes of morbidity and mortality in
developed societies [1]. Coronary angiography is the clini-
cal standard for the evaluation of patients with suspect-
ed atherosclerotic vascular disease [2]. Atherosclerotic vas-
cular disease is characterized by deposition of cholesterol
in and around cells of the arterial wall and the accumula-
tion of inflammatory cells in the artery wall, in association
with cellular proliferation and fibrosis [3]. Cholesterol is
derived from plasma lipoproteins, low-density lipoprotein
(LDL) in particular [4]. The atherosclerotic plaque occurs
mainly in arteries, and rarely in veins. Different wall mor-
phology, and/or changes in pH, blood pressure, shear
stresses and vascular tone have been considered respon-
sible for the changes. The risk of coronary heart disease is
related to the level of blood lipoproteins [5].

Human serum paraoxonase-1 (PON1) is synthesized in
the liver and is closely associated with high-density lipopro-
tein (HDL) [6]. The enzyme hydrolyzes aryl esters such as
paraoxon (O,0-diethyl-O-p-nitrophenylphosphate). Several
studies have documented decreased PONI activity in venous
blood in some conditions associated with the development
of premature atherosclerosis such as familial hypercholes-
terolemia and coronary artery disease [7, 8]. In addition, PON1
hydrolyzes lipid peroxides in atherosclerotic lesions, where
they promote progression of atherogenesis [9]. There is evi-
dence that low PON1 activity may be associated with accu-
mulation of toxic aldehydes such as conjugated dienes (CD)
and thiobarbituric acid-reactive substances (TBARS) [10].
Also, serum PONLI activity is low in subjects at increased risk
of coronary artery disease (CA) [11].

Contradictory results have been obtained in literature
evaluating the alterations of lipid concentrations in arteri-
al and venous blood samples. Aviram et al. [12] reported
low HDL-C and triglyceride (TG) levels in plasma from arte-
rial blood of ten healthy males. Keidar et al. [13] found that
LDL and HDL protein levels of five male patients were high-
er in arterial blood compared to venous blood samples. In
contrast, Palmer et al. [14] found no difference in total cho-
lesterol (TC), TG, LDL-C and HDL-C levels between arterial
and venous samples. During coronary angiography, the per-
cutaneous catheterization of various arteries is used in
visualization of coronary arteries in human CAD studies.
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Aim

We aimed to determine whether arterial blood sam-
ples withdrawn from femoral arteries during standard Jud-
kin’s technique can be used as well as venous blood sam-
ples for the evaluation of some biochemical parameters in
coronary artery disease (CAD) patients and controls. There-
fore, we investigated the changes in serum PONI activity
and the levels of serum lipids and lipid peroxidation mark-
ers (CD and TBARS) in arterial and venous blood samples
of patients with and without CAD to determine whether
any difference might explain why sclerosis occurs mainly
in arteries but not in veins.

Material and methods
Subjects

The study subjects who underwent coronary angiog-
raphy in the Cardiology Department were unrelated to each
other. The ethnicity of the study population was homoge-
neous.

The standard Judkin’s technique was used for coronary
arteriographic examination, and images were interpreted
by a panel of experienced cardiologists who were blinded
to data on all biochemical analysis. The patients with
a stenosis estimated as greater than 25% in at least one
major epicardial artery were considered as CAD patients,
whereas those without any detectable coronary artery
anomaly were classified as controls.

The CAD group included 73 patients aged 56.6 +1.17
(median + SEM) years and comprised 63 men and 10 wo-
men. The control group consisted of 50 healthy (25 men
and 25 women) unrelated people, aged 54 +1.17 years
(median + SEM) years and randomly chosen.

Blood samples were drawn at 08:00 h, after 12 h
of fasting, from the femoral artery and vena mediana
cubiti. Serum samples were obtained by low speed cen-
trifugation. All the tests were performed with fresh serum
samples.

Paraoxonase-1 activity assay

Serum PON1 activity was assayed spectrophotometri-
cally as described previously [15] by using paraoxon as
a substrate. One unit (U) of PON1 activity was defined as
1 pmol of p-nitrophenol formed per minute. Paraoxonase-1
activity was expressed as U/L.
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Table 1. PON1 activity, lipids, CD and TBARS levels,
PON1/HDL-C, TC/HDL-C and LDL-C/HDL-C ratios in
the serum of venous blood samples of patients
with CAD and controls

Tabela 1. Aktywnosé PONI, stezenie lipidéw, CD
i TBARS oraz stosunek PON1/HDL-C, TC/HDL-C
{ LDL-C/HDL-C w osoczu z prébek krwi zylnej u pa-
¢jentéw z CAD oraz u 0séb z grupy kontrolnej

Table 2. Comparison of PON1 activity, lipids, CD and
TBARS levels, PON1/HDL-C, TC/HDL-C and LDL-C/
HDL-C ratios in the serum of arterial blood sam-
ples of patients with CAD and controls

Tabela 2. Aktywnos¢ PONI, stezenie lipidéw, CD
i TBARS oraz stosunek PON1/HDL-C, TC/HDL-C
{ LDL-C/HDL-C w osoczu z prébek krwi tetniczej
u pacjentéw z CAD oraz u 0s6b z grupy kontrolnej

Parameters Controls CAD patients P3 Parameters Controls CAD patients P3
(n=50) (n=73) (n=50) (n=73)
PON1 [U/1] 309.51+2259  217.74 £13.06 < 0.005 PON1 [U/1] 274.68 £21.61  190.69 +12.31 < 0.005
TC [mg/l] 193.40 £5.51 202.97 £5.24 NS TC [mg/dl] 184.08 +5.33 194.53 +5.08 NS
LDL-C [mg/dl] 122.94 +4.75 136.62 +4.28 < 0.05 LDL-C [mg/dl] 117.76 +4.77 132.11 +4.16 < 0.05
VLDL-C [mg/dl] 26.20 +1.43 28.17 £1.65 NS VLDL-C [mg/dl] 24.05 +1.33 26.41 £1.48 NS
TG [mg/dl] 131.04 £7.13 140.77 +8.24 NS TG [mg/dl] 120.34 +6.57 134.14 £7.15 NS
HDL-C [mg/dl] 43.02 £1.30 39.32+114 < 0.05 HDL-C [mg/dl] 41.62 +1.20 36.84 +1.12 < 0.01
PON1/HDL-C [U/mg] 0.73 £0.05 0.57 £0.03 <0.01 PON1/HDL-C [U/mg] 0.67 +0.05 0.53 +0.03 < 0.05
TC/HDL-C 4.63 +0.15 5.38 +0.17 < 0.005 TC/HDL-C 4.54 +0.15 5.55 +0.20 < 0.001
LDL-C/HDL-C 2.97 +0.13 3.64 +0.14 < 0.005 LDL-C/HDL-C 2.92+0.13 3.78 £0.15 < 0.001
CD [umol/1] 119 +0.06 1.85 +0.06 < 0.001 CD [umol/1] 1.23 +0.06 2.04 £0.07 < 0.001
TBARS [nmol MDA/1] 1.17 £0.05 1.60 +0.04 < 0.001 TBARS [nmol MDA/(] 1.21+0.06 1.75 £0.03 < 0.001

CD — conjugated dienes, HDL-C — high-density lipoprotein cholesterol,
LDL-C - low-density lipoprotein cholesterol, NS — non-significant,
p;— p values for comparison of vein of controls vs. vein of patients
with CAD and artery of controls, PONI — paraoxonase-1, TBARS — thio-
barbituric acid-reactive substances, TC — total cholesterol, TG — triglyc-
erides, VLDL-C — very low-density lipoprotein cholesterol, vs. artery
of patients with CAD. Values represent mean + SEM. Experimental
procedures are described in the text

CD - zwigzane dieny, HDL-C — cholesterol lipoprotein o wysokiej ges-
tosci, LDL-C — cholesterol lipoprotein o matej gestosci, NS — brak istot-
nosci, p; — wartosci p dla poréwnania krwi zylnej 0séb z grupy kon-
trolnej i pacjentéw z CAD lub krwi tetniczej 0séb z grupy kontrolnej
i pacjentéw z CAD, PON1 — paraoksonaza 1, TBARS — substancje reagu-
jace z kwasem tiobarbiturowym, TC — cholesterol catkowity, TG —
triglicerydy, VLDL-C — cholesterol lipoprotein o bardzo matej gestos-
ci. Wartosci reprezentujq Srednig + SEM. Metody analiz opisano
w tekscie

Lipid assays

Serum TC, HDL-C and TG levels were assayed on an
Abbott Aeroset auto-analyzer (Abbott Aeroset System Lab-
oratories, Abbott Park, Ill., USA) using enzymatic colori-
metric methods. The LDL-C fraction was calculated indi-
rectly, using the Friedewald equation [16]. The factor
[triglyceride]/5 was used to estimate the VLDL-C concen-
tration [16].

Conjugated dienes assay

Serum CD levels were measured by the method
of Recknagel and Glende [17]. The results were expressed
as pmol hydroperoxide/| using the extinction coefficient
(e = 2.52 x 10* M~lem™1).
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Abbreviations are as in Table 1.

Skroty jak w tabeli 1.

Thiobarbituric acid-reactive substances assay

The levels of TBARS were measured by a fluorometric
method described by Wasowicz et al. [18] and Gumuslu et
al. [19] using 1,1,3,3-tetramethoxypropane as standard, and
the results were expressed as nmol malondialdehyde
(MDA)/L.

Statistical analysis

All statistical analyses were performed using the sta-
tistical package SPSS for Windows, Version 15.0.0 (SPSS,
Chicago, IL). All values were expressed as mean + SEM. To
test the difference between given parameters measured
in serum of venous and arterial blood of the same group,
the parametric “paired-samples t-test” was applied. Com-
parisons between controls and CAD patients were made
by Student’s t-test. Pearson’s correlation coefficient was
used to test the strength of any associations between dif-
ferent variables. Values of p below 0.05 was considered to
be statistically significant.

Results

The preliminary data of all parameters from patients
with CAD and healthy individuals are reported in Tables 1
and 2.

There was no statistical difference between arterial ver-
sus venous blood samples both in controls and CAD
patients in PON1 activity, TC, LDL-C, VLDL-C, HDL-C, TG, CD
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and TBARS concentrations, and TC/LDL-C, LDL-C/HDL-C
and PON1/HDL-C ratios (p > 0.05).

In venous and arterial blood samples, serum PON1
activity (p < 0.005 and p < 0.005), HDL-C levels (p < 0.05
and p < 0.01) and PON1/HDL-C ratios (p < 0.01 and
p < 0.05) were significantly higher in controls than in
patients with CAD. Also, in venous and arterial blood sam-
ples, the mean LDL-C (p < 0.05 and p < 0.05), CD (p < 0.001
and p < 0.001) and TBARS (p < 0.001 and p < 0.001) con-
centrations, and TC/HDL-C (p < 0.005 and p < 0.001) and
LDL-C/HDL-C (p < 0.005 and p < 0.001) ratios were signif-
icantly lower in controls than in CAD patients.

Serum TC levels in venous blood of the control group
were significantly correlated to serum LDL-C (r = 0.904,
p < 0.001), VLDL-C (r = 0.401, p < 0.01), HDL-C (r = 0.319,
p < 0.05) and TG (r = 0.401, p < 0.01) levels. TC levels in
venous blood of CAD patients were correlated to LDL-C
(r = 0.934, p < 0.001), VLDL-C (r = 0.452, p < 0.001), HDL-C
(r=10.449, p < 0.001) and TG (r = 0.453, p < 0.001) levels
(Table 2). HDL-C levels in venous blood of CAD patients
were correlated to PONI activity (r = 0.246, p < 0.05). A pos-
itive correlation was observed between CD and TBARS con-
centrations in venous blood of CAD patients (r = 0.347,
p < 0.01).

Serum TC levels in arterial blood of the control group
were significantly correlated to serum LDL-C (r = 0.915,
p < 0.001), VLDL-C (r = 0.464, p < 0.001), HDL-C (r = 0.377,
p < 0.01) and TG (r = 0.491, p < 0.001) levels. TC levels in
arterial blood of CAD patients were significantly correlat-
ed to LDL-C (r = 0.928, p < 0.001), VLDL-C (r = 0.342,
p < 0.05), HDL-C (r = 0.318, p < 0.05) and TG (r = 0.345,
p < 0.05) levels (Table 3). HDL-C levels in arterial blood
of the control group were correlated to PON1 activity
(r=0.316, p < 0.01), while the correlation was not signifi-
cant in venous samples of the control group. A correlation
was observed between CD and TBARS concentrations in
arterial blood of the control group (r = 0.287, p < 0.05).

In venous blood samples taken from control and CAD
patient groups, serum levels of LDL-C, TG, VLDL-C, HDL-C,

Table 3. Correlation coefficients between TC and
LDL-C, VLDL-C, HDL-C and TG

Tabela 3. Wspbtczynniki korelacji miedzy TC i LDL-C,
VIDL-C, HDL-C( TG

Venous blood Arterial blood
Control ~ CAD patients  Control ~ CAD patients
TC TC TC TC
LDL-C 0.904*** 0.934 = 0.915** 0.928**
VLDL-C 0.401** 0.452%** 0.464** 0.342**
HDL-C 0.319* 0.449*** 0.377** 0.318**
TG 0.401** 0.453*** 0.491** 0.345**

Abbreviations are as in Table I. *p < 0.05, **p < 0.01, ***p < 0.01
Skroty jak w tabeli I. *p < 0.05, **p < 0.01, ***p < 0.01
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CD and TBARS were positively correlated with arterial blood
samples.

The CD levels in venous blood of CAD patients were
significantly correlated to TC (r = —0.255, p < 0.05) and
LDL-C (r =-0.259, p < 0.05), CD (r = 0.757, p < 0.001) and
TBARS (r = 0.242, p < 0.05) levels in arterial blood of CAD
patients.

On multiple logistic regression analysis, risk factors
associated with CAD included arterial CD, venous CD, arte-
rial TBARS and LDL-C/HDL-C when CAD patients were
assayed against controls.

Discussion

This is the first report evaluating the differences in
serum PONTI activity, lipids and lipid peroxidation markers
in arterial blood of patients with CAD and controls. No com-
parable report is available in the literature on the activity
of PONI, lipids and lipid peroxidation levels in serum
of arterial blood of patients with CAD and controls.

Our study demonstrated no difference in PON1 activi-
ties or lipid and lipid peroxidation levels in blood samples
derived from the arteries in comparison to those derived
from veins in patients with CAD. Nevertheless, these results
are not enough to explain why atherosclerotic plaques
occur in arteries but not veins [12]. There is evidence that
a decrease in HDL-associated PON1 activity may be asso-
ciated with an increased risk of arterial lesion formation
[11], whereas HDL has been shown to be an independent
risk factor for atherosclerosis [20, 21]. In this study, we
observed decreased serum PON1 activity and HDL-C
concentrations in venous and arterial blood samples
of patients with CAD when compared to healthy controls.
This result agrees with our [15] and other previously pub-
lished data in patients with coronary heart disease, who
have low PON1 activity and low HDL-C concentration in
venous blood [20, 21]. The decrement in PON1 activity in
arterial and venous blood of patients with CAD may be due
to the inactivation of the enzyme by lipid peroxidation
products. In the present study, we observed that the lipid
peroxidation products (CD and TBARS) were higher in arte-
rial and venous blood of patients with CAD. HDL-C associ-
ated PON1 may be a major defense barrier against lipid
peroxides from oxidized LDLs. In fact, the ability of HDL to
attenuate the oxidation of LDL is largely attributed to PON1
[22]. Besides lipid peroxides, PON1 has been found to
hydrolyze hydrogen peroxides, which are a major reactive
oxygen species produced by the arterial wall during athero-
genesis [23].

A low plasma HDL-C concentration is an important risk
factor for CAD [24]. To assess whether the altered PON1
activity was due to the decreased HDL concentration, we
standardized the enzyme activity for HDL-C concentration
(PON1/HDL-C ratio) and found it lower in venous and arte-
rial blood samples of CAD patients when compared to con-
trols. This suggested that PONI activity changes are not
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entirely dependent on HDL concentration in this patient
group, but may be due to some as yet undetermined fac-
tors. Paraoxonase-1 activity can change independently
of the HDL-C concentration [25]. The decrement in PON1
activity in CAD patients may be due to the decreased
synthesis of the enzyme or increased degradation
of the enzyme. Ayub et al. [6] have reported that low PON1
activity in patients with myocardial infarction was most
likely due to a decrease in serum PON1 concentration.

In the present report, PON1 activity is significantly cor-
related with HDL-C concentration in serum of venous and
arterial blood of patients with CAD. However, there was
not a statistically significant correlation between PON1
activity and HDL-C concentration in venous blood
of the control group. This is in accordance with the results
of Schiavon et al. [7]. This conclusion is inconsistent with
previous reports of a weak statistically significant correla-
tion between PON1 activity and HDL-C concentration in
venous blood of the control population [25].

Serum concentrations of TC, LDL-C, VLDL-C, TG and
HDL-C were not statistically different in arterial blood than
in venous blood of 73 patients (ages 34-79 years, 63 men,
10 women) with CAD. Our results confirm the results
of Palmer et al. [14] and Yu et al. [26]. Palmer et al. [14] (26
patients, ages 39-84 years, 54% men) did not find any sig-
nificant difference in the concentrations of TC, TG, HDL-C
and LDL-C. In another study, Yu [26] found no difference
in TC and HDL-C concentrations in 42 subjects with periph-
eral arterial disease. On the other hand, Keidar et al. [13]
found that LDL-C concentration was higher in arterial blood
compared to venous blood of 5 male patients (ages 35-60
years) undergoing coronary angiography but did not find
any difference in TC and TG concentrations. These dis-
crepancies may be due to the differences in sex, age and
number of subjects, differences in methodologies for lipid
determination, environmental conditions, diet and
the genetic architecture of the study population.

We observed significantly lower concentrations of LDL-C
and higher concentrations of HDL-C in venous and arteri-
al blood samples of controls compared with CAD patients.
Epidemiological evidence has revealed that LDL concen-
tration is related directly with the risk of developing CAD,
and HDL is inversely related to CAD risk [27]. Our results
are consistent with previous reports [20].

The various LDL oxidation pathways produce several
lipid peroxidation products such as lipid peroxides and alde-
hydes [28]. An important indicator of lipid peroxidation is
CD, which is formed by the molecular rearrangement
of the carbon-centered radicals. Another particular prod-
uct, MDA, is an important biomarker of lipid peroxidation
[19]. We have quantified MDA by the thiobarbituric acid
(TBA) test. But, TBA also can react with a wide range of oth-
er substances. It is more accurate to use the term TBARS
instead of MDA for the products of the reaction with TBA
[18]. One single assay of lipid peroxidation is probably not

Postepy w Kardiologii Interwencyjnej 2012; 8, 3 (29)

sufficient to serve as a marker for cardiovascular risk, and
there is a need for measuring several markers [28]. In this
study, CD and TBARS were measured as markers of lipid
peroxidation. Increases in CD and TBARS levels in serum
of venous and arterial blood of patients with CAD sug-
gested increased production of lipid peroxidation.
The results obtained for TBARS levels are consistent with
recently published observations which showed increased
TBARS levels in patients with CAD [29-31]. However, Halevy
et al. [32] found no change in TBARS levels of CAD patients.
The reason for these contradictory results might be the use
of different methods for determination of TBARS levels or
differences in sex and age of subjects. No comparable
report is available in the literature on the levels of CD in
patients with CAD. The increase observed in the CD and
TBARS concentrations of patients with CAD is a good indi-
cator of increased lipid peroxidation. Our data support
the conclusion that lipid peroxidation occurs in patients
with CAD.

This study was limited by the relatively small number
of cases examined and the lack of details about the genet-
ic architecture of the study population and the effect
of gender.

Conclusions

The present study demonstrates that in CAD patients
and controls having coronary angiography, PON1 activity
and the levels of lipids and lipid peroxidation markers are
not altered in arterial blood samples. If necessary, arterial
blood samples can also be used as well as venous samples
to determine these parameters. On the other hand, arte-
rial lipid peroxidation markers were correlated with CAD
and were also found to be major risk factors for CAD.
The data suggest that enhanced lipid peroxidation prod-
ucts may be important factors influencing the develop-
ment of coronary artery disease.
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