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Introduction 
Coronary artery disease (CAD or atherosclerotic heart 
disease) occurs due to the accumulation of atheromatous 
plaques within the walls of the coronary arteries supply-
ing the myocardium blood. CAD is considered as the 
major cause of death globally.1,2 Signs or symptoms of 
the disease do not present until the advanced stages of 
the disease; yet the progression of the disease initiates 
much prior to the commencement of the primary signs 
onset 3,4 Half and a third  of healthy 40-year-old men and 
women respectively will develop CAD in the future in 
the U.S.4 A few alternative risk factors such as coronary 
calcium, homocysteine, lipoprotein (a) and C-reactive 
protein are of additional importance besides  the pre-
viously proven risk factors including  smoking, diabetes, 
and hypertension,  family history , low-density lipoprote-
in (LDL; cholesterol) levels and triglyceride levels. 

LDL’s core is made of esters of cholesterol and triglyce-
rides and a polar surface composed of non-esterified 
cholesterol and phospholipids making it a lipophilic 
structure. Phospholipids are shrouded by apolipoprotein 
B-100 (apoB). Formation of plaques starts as cholesterol 
is transferred into the artery wall by LDL particles and 
retained in place by arterial proteoglycans. Macrophages 
are later called to the site engulfing the LDL particles. 
Atherosclerosis process can be accelerated by increased 
levels of LDL. Formed plaques would gradually rupture 
and initiate a cascade of events including clotting, and 
arterial stenosis which in turns could occlude the artery 
and lead to catastrophic consequences depending on the 
place of the occlusion e.g. stroke, heart attack or peri-
pheral vascular diseases.5,6 The LDL molecule also con-
tains fat-soluble antioxidants such as vitamin E, α and 
βcarotene, and ubiquinol.7 LDL particles containing po-
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Introduction: Oxidation of low-density lipoprotein (LDL) is believed to be a key factor in 
the development of atherosclerosis. Oxidative modification of LDL is associated with in-
creased uptake of these particles by the macrophage receptors located in the arterial wall 
which in turns would lead to accumulation of lipids within the cytoplasm of the cell and 
formation of the foam cells, a perquisite step in the development of the atherosclerotic pla-
que. The aim of the present study was to evaluate the association between serum Ferritin 
and oxidized low-density lipoprotein in coronary artery disease (CAD) patients. Methods: 
The study group consisted of 160 males [mean age (47±7) years] with suspected CAD and 
no history of renal, liver and diabetic disorders undergoing coronary angiography. Oxi-
dized LDL and Ferritin levels were measured by ELISA methods. Results: Results ob-
tained from the study revealed that the mean serum Ferritin concentration in our study 
population was 149.77+119.93 ng/ml and that of OX-LDL was 8.86+5.67 IU/L. Serum 
Ferritin levels were significantly correlated with both OX-LDL concentrations (p=0.001, 
r=0.24) and CAD SCORE (p=0.005, r=0.208) in study patients group; however no correla-
tion was detected between OX-LDL and CAD SCORE (p>0.9). Conclusion: The present 
study is the first to report serum Ferritin levels is associated with circulating OX-LDL lev-
el in patients with CAD. The correlation of CAD SCORE with Ferritin levels in these pa-
tients is indicative of the importance of this parameter in predicating CAD. These results 
suggest that measurement of OX- LDL and Ferritin could be of great assistance in predi-
cating premature CHD.
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lyunsaturated fatty acids (PUFA) are easily oxidized 
under conditions of oxidative stress; consequently, apoB 
is modified by lipid oxidation.8 Because of its proin-
flammatory and pro-atherogenic properties, the oxidized 
low density lipoprotein (OX-LDL) could indicate proba-
ble risk for cardiovascular disease (CVD).9,10 The hypo-
thesis of OX-LDL contribution to human atherosclerosis 
is an attractive one yet it lacks supporting evidence and 
therefore requires further well-designed studies to prove 
its contribution in the pathophysiology of atherosclero-
sis.11  

A number of studies have suggested a positive relation-
ship between serum Ferritin levels and coronary heart 
disease. Serum Ferritin is a macromolecular protein of 
440 K.D, a third of whose weight is formed by Iron. 
Body iron stores which have been suggested to be linked 
to atherosclerosis are best measured by serum Ferritin 
levels.12,13 Sequestering unbound iron, Ferritin acts as a 
vital anti-oxidant by limiting the oxidative properties of 
iron.14,15 Surprisingly, Ferritin has been suggested to be 
of pro-oxidant properties as well by releasing iron,16,17 
Therefore in the present study, we evaluated the associa-
tion between serum Ferritin levels and oxidized LDL 
levels and the angiographic extent of coronary atheros-
clerosis. 

 
Materials and methods 
We conducted a controlled cross-sectional study, which 
included individuals of both sexes, older than 40, diag-
nosed with acute or chronic CAD and treated at Shahid 
Madani hospital from Mar/2001 to Dec/2003. The exclu-
sion criteria were patients on vitamin supplements, 
smoking, malnourished patients (because of the use of 
additional drugs and vitamins) and Diabetic, renal and 
hepatic patients. CAD score was calculated by Coronary 
Atherosclerosis Score formula (CAS). Hemoglobin (Hb) 
and hematocrit (Hct) were measured by cell counter, and 
serum levels of total cholesterol (C), triglyceride (TG), 
high – density lipoprotein cholesterol (HDL-C), albumin 
(Alb) and creatinine (Cr) in the collected samples were 
determined by using commercial reagents (Randox) in 
an automated chemical analyzer (Cobas Mira). 
 Serum Ox-LDL concentration was measured by using a 
novel commercially available ELISA kit (cusabio bio-
tech   CO., LTD, Wuhan, CHINA), with detection range 
0.16 ng/ml-10 ng/ml. Serum concentrations of Ferritin 
were measured using a Human Ferritin ELISA kit in an 
ELISA plate reader (STATFAX2100, Multi-detection 
Multi Plate Reader. USA). 
 
Results 
Table 1 shows the characteristics of the 180 CAD pa-
tients in this study. The mean+SD age of the study popu-
lation is 55.2333+10.60889 years .The CAD score of 
patients is 4.9222+4.53842.There was a significant posi-

tive correlation between OX-LDL and Ferritin of CAD 
patients  (P =0.001 , r=0.24  ). We did not find any cor-
relation of OX-LDL with CAD score. A positive correla-
tion was observed between Ferritin and CAD score (P< 
0.02). No correlation was detected between CAD score 
and Ox-LDL concentrations despite the close correlation 
between Ferritin and OX-LDL concentrations (P< 
0.0001) in addition to Ferritin levels and CAD score in 
patients study group. No significant correlations were 
found between Ferritin and BMI (P > 0.1), Hemoglobin 
and OX-LDL (P > 0.7), BMI and OX-LDL (P > 0.9) in 
study patients. (Figure 1-5) 
 
Table 1. Demographic and sampling data in the study CAD 
patients 

 Mean Std. Deviation N 

AGE
(Year) 

55.2333 10.60889 180 

WEIGHT
(Kg) 

74.8111 12.23161 180 

HIGHT
(m) 

166.7389 7.70845 180 

Hemoglobin 
(mg/dl) 

13.8906 1.94186 180 

Creatinine 
(mg/dl) 

.8753 .20692 180 

CAD SCORE 4.9222 4.53842 180 

BMI 
(Kg/M*M) 

26.9634 4.40968 180 

 
 

 

Figure 1. Box plot of OX-LDL levels in the serum of CAD study 
patients 
 
Discussion 
Oxidation of LDL is believed to play an important role 
in the development of atherosclerosis. Lipid peroxidation 
can be induced by the highly toxic free radicals such as 
hydroxide and superoxide anions formed by Iron. The 
role of oxidatively modified LDL in the development of 
CAD is proven in vitro and animal studies.18 Antibodies 
against epitopes of oxidized LDL recognize materials in 
atherosclerotic lesions of rabbits and humans but not in 
healthy arteries.19,20  
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Figure 2. Box plot of Ferritin levels in the serum of CAD study 
patients 
 
 

 
Figure 3. Serum concentrations of oxidized low-density lipo-
protein (Ox-LDL) versus Ferritin levels in the CAD patients. 
There was a direct linear correlation between the oxidized LDL 
and Ferritin levels in the study group (r=0.24, p=0.001). 

 

 
Figure 4. The correlation between Ferritin concentrations and 
CAD score in CAD patients (p=0.005, r=0.208) 

   

 
Figure 5. The correlation between oxidized low-density lipo-
protein (Ox-LDL) concentrations and CAD score in CAD patients     
(p>0. 9) 

Antioxidants protect fatty acids in LDL particle against 
free radicals i.e. the richer in antioxidants an LDL par-
ticle, the more resistant to oxidation and of longer lag 
phase during the oxidation process.21 OX-LDL, an indi-
cator of oxidative phases, is known as an initiator and 
accelerator of atherosclerosis. In the current study, we 
found a significant correlation between the CAD and 
Ferritin levels which is consistent with some other stu-
dies.19-22 Furthermore, a significant correlation was ob-
served between the severity of CAD and the oxidized 
LDL in CAD Patients. However, some investigators 
have found no association between the Ox-LDL and 
CAD.21,22 The lack of association in these studies may be 
attributable to patient selection, methodological issues 
such as differences in antioxidant and vitamin concentra-
tions. Iron has been suggested as an atherogenic agent 
mainly because of its capacity to initiate severe oxidative 
stress, which is supported by some epidemiologic23 and 
experimental24 studies. Our findings on the correlation 
between Ferritin concentrations and the oxidized LDL 
may support a role for body iron in promoting oxidation 
of LDL in CAD patients. 
 
Conclusion 
Our study showed that Ferritin levels in the CAD pa-
tients and in the control group were 337+280.3 and 
120.6±100.2 respectively (P < 0.01). Therefore, in-
creased Ferritin levels might represent an additional risk 
factor for atheromatic plaque formation and subsequent 
CAD development. 
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