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Abstract
Introduction: The aim of the present study was to determine the susceptibility of lipids to Cu-induced peroxidation in diluted plasma and its
relation with plasma lipids and lipoproteins in a group of healthy men.
Materials and Methods: In 100 healthy men volunteers (age range 20-55 years with a mean of 36.8±10.3 years), fasting plasma levels of lipoprotein
(a) [Lp (a)], total cholesterol (TC), high-density lipoprotein-cholesterol (HDL-C), low-density lipoprotein-cholesterol (LDL-C), and triglycerides
(TG) were assayed. The Cu2+-induced lipid peroxidation was evaluated. Lipid oxidation was estimated by monitoring the change of conjugated
dienes in the diluted plasma following the addition of Cu2+. The kinetic curves of the accumulation of lipid peroxide products were prepared, and
a number of quantitative parameters including lag time, time of maximal oxidation rate (T-max), and maximal accumulation of absorbing products
(OD-max) were evaluated.
Results: The TG concentrations were positively correlated with lag time and T-max (r=0.33, P < 0.01 and r=0.24, P < 0.05) respectively. Also, TC
and LDL-C were positively correlated with OD-max (r=0.28, P < 0.01 and r=0.26, P < 0.05 respectively), and HDL-C was negatively correlated
(r=-0.23, P < 0.05) with T-max. No significant correlation was observed between other variables and lipid oxidizability parameters.
Conclusions: Results of this research indicate that TG increased the resistance of LDL and VLDL against initiation of lipid oxidation. In addition,
HDL-C induced the susceptibility of lipid oxidizability.
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Introduction
The oxidation of lipids and lipoproteins is involved in the
pathogenesis of atherosclerosis.1 The modification of plasma
lipoproteins, particularly low-density lipoproteins (LDLs),
is responsible for the excessive internalization of oxidized
LDL via the less tightly controlled scavenger receptor’
pathway, which results in the formation of foam cells and
atherosclerotic plaques.2 Lipoprotein(a) [Lp(a)] is one of the
plasma lipoproteins that is considered as an independent risk
factor for cardiovascular disease.3 It has been suggested that
elevated levels of proinflammatory oxidized phospholipids
primarily carried by LP(a) represents a genetic susceptibility to
increased oxidative stress, which this claim is controversial.4,5
Much effort has been devoted to the development of in vitro
assays for assessing the susceptibility of lipoproteins to various
oxidants as well as to a possible correlation between the
‘oxidizability’ of LDL and lipid-related pathologies.6 Copperinduced oxidation of isolated LDL is frequently used as an in

vitro model for the resistance of LDL lipids to oxidation.7,8
The lengthy procedure involved in LDL fractionation and
the possible modification of the lipids during isolation of
LDL, limit the clinical usefulness of kinetic data on LDL
‘oxidizability’ and justify further efforts aimed at the evaluation
of the susceptibility of lipids to oxidation in no fractionated
plasma or serum.9 Several studies have used plasma or serum
as a biological model in this context.10,11 It seems that oxidation
of lipids in the unfractionated plasma is a better, reliable, and
flexible biological model to evaluate the lipid oxidizability.12-14
These studies have used whole serum or plasma diluted from
2-fold to 150-fold and copper concentrations ranging from
50 mmol/L to 3.75 mmol/L.12 Together, these studies have
established that the measured oxidation in serum or plasma
is a consequence of lipoprotein oxidation that correlates well
with the oxidation of LDL.14-16 Copper-induced oxidation
of lipids in non-fractionated serum is correlated with the
complex nature of the interrelated effects of the various factors
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Mean ± SD

Age

36.8 ± 10.3

Total cholesterol (mg/dL)

200.9 ± 40

Triglycerides (mg/dL)

179.4 ± 96.7

HDL-C (mg/dL)

38 ± 12.4

LDL-C (mg/dL)

128.3 ± 45.7

LP(a) (mg/dL)

18.3 ± 18.7
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Variable

Mean ± SD

Lag Time (min)

103.8 ± 18.1

T max (min)

187.6 ± 25.1

OD max

0.508 ± 0.123

V max (OD/min)

3.1 ± 0.6

Figure 1. Conjugated Diene Monitoring During Copper-Induced Plasma
Oxidation. Conjugated diene formation during copper-mediated plasma
Figure 1. was
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Diene
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oxidation
monitored
for 300
min by theDuring
changesCopper-Induced
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Oxidation. Conjugated diene formation during copper-mediated plasma
absorbance.
oxidation was monitored for 300 min by the changes in 245 nm wavelength
absorbance.
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Lipids
LP(a)

HDL-C

LDL-C

Triglyceride

Total Cholesterol

Lag-time (min)

r = -0.009, P = 0.92

r= -0.205, P = 0.042

r= -0.06, P = 0.56

r= 0.337, P = 0.001

r= 0.006, P = 0.95

V-max (OD/min)

r = -0.103, P = 0.316

r= -0.024, P = 0.811

r=0.142, P = 0.166

r= -0.065, P = 0.526

r= 0.072, P = 0.479

T-max

r = -0.031, P = 0.765

r= -0.203, P = 0.045

r= 0.010, P = 0.926

r= 0.24, P = 0.018

r= 0.014, P = 0.892

OD-max

r = -0.045, P = 0.659

r= -0.066, P = 0.516

r= 0.253, P = 0.013

r= 0.145, P = 0.156

r= 0.283, P = 0.005
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