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1. INTRODUCTION 

At a prevalence of 2.5% in the US, valve heart disease (VHD) is a serious health issue that primarily affects the 

elderly. Congenital abnormalities or acquired pathology are the causes of VHD [1]. Aortic valve sclerosis (AVSc), a 
mild thickening of the valve, develops into calcific aortic valve disease (CAVD), which results in a major restriction of 

the valve's mobility, known as aortic valve stenosis (AVS). CAVD is becoming more common in the elderly and is on 
the verge of becoming an epidemic. The subclinical form of aortic sclerosis affects about one-third of adults over 65[2]. 
With a significant section of the global population aging, it is anticipated that acquired forms of VHD will become 

more common [3].  
In the crust of the Earth, iron is thought to be the second most common metal. Although it is only found in minute 

levels, iron is a vital trace element for human health [75–80% of total iron is located in hemoglobin's heme group, and 

myoglobin contains a moderate quantity of iron. Iron is an essential component of many enzymes and is involved in a 
wide range of biological processes [4]. Ferritin and hemosiderin are the primary forms of iron storage in humans, and 

they are found mostly in the liver, spleen, and bone marrow [5]. In mammals, ferritin is mostly present in the cytosol, 
with a little amount being found in plasma [6] in addition to trace amounts seen in human serum, which is raised in iron 
overload and inflammatory conditions [7]. Transferrin (Tf), a glycoprotein with a very high affinity for ferric iron, 

binds the majority of the iron in blood plasma and transports it to other organs [8]. Therefore, in order for ferrous ions 
(Fe+2) to bind to transferrin, they must be oxidized to ferric ions (Fe+3). Several coppers oxidases  mediate this 
oxidation process [9]. 

On the other hand, because iron can exchange electrons between ferrous and ferric forms, an excess of iron can be 
hazardous [10]. This exchange may result in reactive oxygen species through the Fenton and Haber-Weiss processes, 

which may cause OS and the oxidation of organic biomolecules. Diseases including cancer, cardiovascular disease, and 
neurological disorders are primarily caused by this mechanism [9]. 
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According to epidemiological research on CVD, having high iron reserves increases the chance of developing 
metabolic and cardiovascular problems [[11]. In summary, the presence of iron in macrophages and foam cells 

increases the risk of developing atherosclerotic plaques. Hepcidin can further exacerbate plaque instability by blocking 
the export of iron from intraregional macrophages, which might result in ischemia episodes [12]. 

 

2. MATERIAL AND METHODS 

2.1  Chemicals 

In this investigation, only extremely pure grades of chemicals were employed. 

 
2.2  Subjects   

       There were ninety participants in the study.Three groups were formed from the groupings. There were 33 patients 
in the first (AV) group—17 men and 16 women. There were also (27 patients, 10 male and 17 female) in the second 
group (MV). Their BMIs range from 28.99 to 4.02 kg/m2, and their ages range from 53.81 to 10.01 years. The control 

group, designated as Group 3 (C), consists of thirty persons in good health, sixteen of whom are male and fourteen of 
whom are female. Their BMI is 28.35 ± 3.79 kg/m2, and they are 46.63 ± 8.79 years old. The patient samples came 
from the Ibn Al-bitar Center for Cardiac Surgery in Baghdad, Iraq.Those with kidney problems, diabetes, or 

hypertension were excluded from the AV or MV groups.  
 

2.3  Blood samples 

Venous blood samples totaling ten milliliters were taken from the patient and control groups, collected in a plane 
tube, and left to stand at room temperature for ten minutes. After that, the sera were divided into aliquots and kept at -

20 °C until they were needed. To separate the sera, the blood samples were centrifuged for 10 minutes at 4000 r.p.m. 
 

2.4   Iron 

The Ran dox kit was used to measure the iron assay in serum. Utilizing the colorimetric approach, absorbance was 
measured at (595 nm )to determine the results. 

 
2.5  Ferritin  

Ferritin levels were determined by solid phase enzyme-linked immunosorbent assay (ELISA) with a commercially 

available CALBIOTECH kit. Check the absorbance at 450 nm. 
 

2.6 TIBC  

The Randox kit was utilized to measure the TIBC test in serum. The colorimetric approach was used to determine 
the results. 

 
2.7  Determination of UIBC 

The following equation was used to determine the UIBC: 

UIBC (μg/dl) = TIBC (μg/dl) – Iron conc. (μg/dl) 
 

2.8  Determination of Transferrin 

The transferrin was indirectly estimated using the following equation [13]: 
Transferrin (μg /dl) = 0.7 x TIBC (μg/dl) 

 

3.   STATISTICAL ANALYSIS 

The SPSS program (version 21) was used to conduct the statistical analysis. The data were statistically compared 

between the study groups using a one-way ANOVA, and the findings were shown as mean ± SD. This technique was 
considered to have occurred because it was significant at p<0.05 and extremely significant at p<0.001. 

 

4.   RESULTS 

The study participants, AV, MV, and C, had mean ± SD ages of 55.5±13.3, 53.81±10.0, and 46.63±8.79 years, 
respectively (Table 1), indicating a significant age difference (p<0.05) between the patient (AV & MV) and control 

groups. 
Table 1 indicates that no significant variations in BMI were found across the analyzed groups (p>0.05). 
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Table 1. - The age, gender and BMI of AV, MV and C groups 

 

Groups n Age (years) Gender BMI (Kg/m2) 

Male No. (% ) Female No. (% ) 

C 30 46.63±8.79 16 (53.3%) 14 (46.6%) 28.35±3.79 

AV 33 55.50±13.3a* 17 (51.5%) 16 (48.4%) 28.73±6.26 

MV 27 53.81±10.0a* 10 (37.0%) 17 (70.8%) 28.99±4.02 

 

* significant at p<0.05, ** highly significant at p<0.001;  a compared to control, b compared between AV & MV 

 
The findings displayed in Figure (1) demonstrate that the patient groups' (AV and MV) serum iron concentrations 

were significantly higher (p<0.001) than the C group's.However, no discernible variations in iron concentration were 

found between the AV and MV groups (p>0.05). Upon analysis of the iron levels in each group, it was shown that the 
female MV group had a substantial drop (p<0.05) in contrast to the male group, although no significant changes were 
observed in the C or AV groups.  

 

 

FIGURE 1. - Mean values ± SD of serum Fe concentration in patients and control groups  

 
The difference is significant at * p<0.05 and highly significant at *p<0.001 

a: significant difference between C and AV 
b: significant difference between C and MV 
c: significant difference between male and female in the same group 

Table 2 indicates that there were no statistically significant variations in the TIBC levels of the patient groups (AV 
and MV) when compared to the C group (p>0.05) or within AV and MV. In every group under study, there were no 
appreciable variations between male and female participants. 
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Table 2. - Average values± standard deviation of the iron status metrics for the patient and control cohorts. 

 

The difference is significant at p<0.05 and highly significant at p<0.001.  
↑ Significant increase, ↓ Significant decrease, ↔ Non-significant 

Table 2 UIBC results show that the AV and MV groups fall significantly when compared to the C group 
(p<0.001), although there are no significant changes between the Aortic valve AV and Mitral valve MV patient groups 
(p>0.05).  Furthermore, in none of the study groups were there statistically significant variations in UIBC between the 

sexes. 
These results show that the serum transferrin levels of the patient groups (AV and MV) and the C group do not 

differ significantly (p>0.05). The serum transferrin saturation of the Aortic valve AV and Mitral valve MV groups is 

significantly higher than that of the C group (p<0.001), despite the fact that there are no discernible differences between 
the two groups. Meanwhile, there were no appreciable differences observed between the male and female participants 

in the study groups 
Figure (2) displays the serum ferritin concentrations for each group. The Aortic valve AV and mitral valve MV 

groups did not substantially differ in the interim (p>0.05), however the patient groups show a statistically significant 

increase (p<0.001) compared to the control group. The substantial drop in female ferritin levels in the AV and MV 
groups relative to the male group is also illustrated in Figure 2. 

 

 

 

 

 

 

 

 

 

 

FIGURE2. - Mean values ± SD of serum Ferritin concentration in patients and control groups 

 

 

 

P
a

r
a

m
e
te

r
s 

Groups p-value 

C 
n= 03  

AV 
n=33 

MV 
n = 27 

M 

(n=16) 

F 

(n=14) 

M 

(n=17) 

F 

(n=16) 

M 

(n=10) 

F 

(n=17) 

AV&C MV&C AV&M

V 

TIBC  
(μg/dl) 

326.0±3

6.6 

323.0±3

0.12 

314.5±3

6.69 

321.1±4

0.7 

322.9±3

3.47 

325.7±3

6.99 

0.830↔ 1.000↔ 0.847↔ 

UIBC  
(μg/dl) 

229.8±3

9.19 

222.9±3

6.73 

144.0±3

5.87 

148.2±3

9.25 

148.0±3

7.49 

158.4±4

0.42 

0.000↓ 0.000↓ 0.773↔ 
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n (μg/dl) 
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220.2±2
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3.43 

228.0±2

5.89 
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31.33±5

.66 
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54.58±7

.18 

54.78±7

.37 

52.09±7

.29 

0.000↑ 0.000↑ 0.763↔ 
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The difference is significant at * p<0.05 and highly significant at *p<0.001 
a: significant difference between C and AV 

b: significant difference between C and MV 
c: significant difference between male and female in the same group 
 

5.   DISCUSSION 

It has been established that iron excess increases the risk of heart failure, CAD, and atherosclerosis as CAD 
progresses. An augmented OS is thought to be the mechanism tying iron excess and higher cardiovascular risk [14]. 

Through the Fenton and Haber-Weiss reactions, ferrous iron (Fe+2) catalyzes a range of free-radical oxidative 
processes that encourage the production of hydroxyl radicals from superoxide and hydrogen peroxide [15]. Thus, too 

much iron raises the creation of ROS, which results in tissue damage “organ” failure, and cell death [16]. 
Our analysis of the observed iron parameters revealed that, in comparison to healthy individuals, VHD patients had 

higher serum iron, ferritin, transferrin saturation, and UIBC, but there were no differences in serum TIBC and 

transferrin levels between the patient group and the healthy control. Iron overload is evident in VHD patients  based on 
elevated ferritin content and transferrin saturation. [17]. 

When these results are compared to other research on various forms of CVD, Chopra et al. found that Indian 

patients with CAD had significantly lower TIBC and significantly higher blood iron and ferritin levels than normal 
healthy controls [17]. Another study by Pourmoghaddas et al. found that Iranian patients with CAD had higher ferritin 

levels but no appreciable changes in their serum iron, TIBC, or transferrin saturation [18]. 
Furthermore, our findings concur with a study by Eftek hari et al. that discovered elevated levels of ferritin and 

serum iron in Iranian patients with cardiovascular disease [19]. Furthermore, Iqbal et al. reported a noteworthy rise in 

ferritin levels in Acute Myocardial Infarction [AMI] in a Pakistani population [20]. According to Siva Raman et al., 
individuals with AMI had substantially higher serum iron levels and % transferrin saturation as  compared to the control 
group [21]. 

Furthermore, the current study's findings are in line with those of a prior investigation that found that Iranian MI 
patients had significantly higher serum iron and ferritin levels than healthy subjects, while female patients had 

significantly lower levels of both substances. Essentially, a woman's serum ferritin levels differ in her body during her 
pre-menstrual, menstrual, and post-menstrual phases. Serum ferritin levels are often greater in men than in women [22]. 

Increasing bodily iron reserves, or ferritin levels, have been linked to an increased risk of cardiovascular disease 

(CVD), according to numerous research [22]. The most commonly employed marker of bodily iron storage in 
biochemical investigations is serum ferritin, a type of intracellular protein that controls the homeostasis of serum iron. 
Consequently, the method via which the body's high iron status may be raising the risk of VHD. Increased oxidative 

damage through increased production of reactive oxygen species (ROS), enhanced reperfusion injury and atherogenic 
properties, increased proliferation of vascular smooth muscle cells, or a combination of these factors along with other 

heart disease risk factors like inflammation and hypertension could be the cause [23]. 
 

6.   CONCLUSION 

According to the results obtained from the current study, we found a significant increase in Iron, Transferrin 
Saturation and Ferritin while a significant decrease in UIBC. “Therefore, adding ferritin to current or upcoming clinical 
models for risk classification may improve diagnostic performance by identifying individuals at high risk who may 

benefit from more frequent monitoring. Lastly, new research directions are opened by the question of whether various 
strategies to lower ferritin serum levels might lower the mortality risk of heart failure”. 

 

FUNDING 

None  
 

ACKNOWLEDGEMENT 

        I extend my thanks and appreciation to Ibn Al-Bitar Specialized Hospital for Cardiology for providing everything 
required to complete the research. 

 

CONFLICTS OF INTEREST  
The authors declare no conflicts of interest. 
 
 

 
 

 
 



Hanaa K Sacheat et al., Al-Salam Journal for Medical Science Vol. 4 No. 1 (2025) p. 53-58 
 

 

 58 

REFERENCES 

[1] F. J. Rascón-Ramírez, N. Esteban-García, J. A. Barcia, A. Trondin, C. Nombela, and L. Sánchez-Sánchez-
Rojas, "Are We Ready for Cell Therapy to Treat Stroke?," Frontiers in Cell and Developmental Bio logy, p. 
1056, 2021. 

[2] B. N. Wolford et al., "Clinical implications of identifying pathogenic variants in individuals with thoracic 
aortic dissection," Circulation: Genomic and Precision Medicine, vol. 12, no. 6, p. e002476, 2019. 

[3] N. M. Rajamannan, "Osteocardiology: LDL-Density-Gene Theory," in Osteocardiology: Springer, 2018, pp. 
73-77. 

[4] S. Von Haehling, E. A. Jankowska, D. J. Van Veldhuisen, P. Ponikowski, and S. D. Anker, "Iron deficiency 

and cardiovascular disease," Nature Reviews Cardiology, vol. 12, no. 11, pp. 659-669, 2015. 
[5] R. Jiang, J. E. Manson, J. B. Meigs, J. Ma, N. Rifai, and F. B. Hu, "Body iron stores in relation to risk of type 

2 diabetes in apparently healthy women," Jama, vol. 291, no. 6, pp. 711-717, 2004. 

[6] I. Mirończuk-Chodakowska, A. M. Witkowska, and M. E. Zujko, "Endogenous non-enzymatic antioxidants in 
the human body," Advances in medical sciences, vol. 63, no. 1, pp. 68-78, 2018. 

[7] G. Barrera et al., "Lipid peroxidation-derived aldehydes, 4-hydroxynonenal and malondialdehyde in aging-
related disorders," Antioxidants, vol. 7, no. 8, p. 102, 2018. 

[8] J.-F. Avierinos, J. Inamo, F. Grigioni, B. Gersh, C. Shub, and M. Enriquez-Sarano, "Sex differences in 

morphology and outcomes of mitral valve prolapse," Annals of internal medicine, vol. 149, no. 11, pp. 787-
794, 2008. 

[9] I. S. Koltas, G. Yucebilgic, R. Bilgin, C. K. Parsak, and G. Sakman, "Serum malondialdehyde level in patients 

with cystic echinococcosis," Saudi medical journal, vol. 27, no. 11, pp. 1703-1705, 2006. 
[10] J. Sullivan, "Iron and the sex difference in heart disease risk," The Lancet, vol. 317, no. 8233, pp. 1293-1294, 

1981. 
[11] N. J. Vickers, "Animal communication: when i’m calling you, will you answer too?," Current biology, vol. 27, 

no. 14, pp. R713-R715, 2017. 

[12] R. Mateos, L. Goya, and L. Bravo, "Determination of malondialdehyde by liquid chromatography as the 2, 4-
dinitrophenylhydrazone derivative: a marker for oxidative stress in cell cultures of human hepatoma HepG2," 
Journal of Chromatography B, vol. 805, no. 1, pp. 33-39, 2004. 

[13] S. Lakhal-Littleton, "Iron deficiency as a therapeutic target in cardiovascular disease," Pharmaceuticals, vol. 
12, no. 3, p. 125, 2019. 

[14] A. Ece, S. Kelekçi, H. Kocamaz, A. Hekimoğlu, H. Balık, İ. Yolbaş, and Ö. Erel, "Antioxidant enzyme 
activities, lipid peroxidation, and total antioxidant status in children with Henoch–Schönlein purpura," Clinical 
rheumatology, vol. 27, no. 2, pp. 163-169, 2008. 

[15] F. De Barros Manchado, C. A. Gobatto, R. V. L. Contarteze, M. Papoti, and M. A. Rostom De Mello, 
"MAXIMAL LACTATE STEADY STATE IN RUNNING RATS," Journal of Exercise Physiology online, 
vol. 8, no. 5, 2005. 

[16] E. D. Grech et al., "Differential free-radical activity after successful and unsuccessful thrombolytic reperfusion 
in acute myocardial infarction," Coronary Artery Disease, vol. 4, no. 9, pp. 769-774, 1993. 

[17] S. Pucheu, C. Coudray, G. Vanzetto, A. Favier, J. Machecourt, and J. De Leiris, "Assessment of radical 
activity during the acute phase of myocardial infarction following fibrinolysis: utility of assaying plasma 
malondialdehyde," Free Radical Biology and Medicine, vol. 19, no. 6, pp. 873-881, 1995. 

[18] A. Kapelouzou, L. Tsourelis, L. Kaklamanis, D. Degiannis, N. Kogerakis, and D. V. Cokkinos, "Serum and 
tissue biomarkers in aortic stenosis," Global Cardiology Science and Practice, vol. 2015, no. 4, p. 49, 2015. 

[19] A. K. Atheeb and S. Z. Hussein, "Correlation of Myeloperoxidase Activity with Malondealdehyde Levels in 

Iraqi Patients with Coronary Artery Diseases," 2009. 
[20] M. K. Foret, S. Do Carmo, R. Lincoln, L. E. Greene, W. Zhang, A. C. Cuello, and G. Cosa, "Effect of 

antioxidant supplements on lipid peroxidation levels in primary cortical neuron cultures," Free Radical 
Biology and Medicine, vol. 130, pp. 471-477, 2019. 

[21] I. H. Fox, "Metabolic basis for disorders of purine nucleotide degradation," Metabolism, vol. 30, no. 6, pp. 

616-634, 1981. 
[22] G. Zhao, L. Huang, M. Song, and Y. Song, "Baseline serum uric acid level as a predictor of cardiovascular 

disease related mortality and all-cause mortality: a meta-analysis of prospective studies," Atherosclerosis, vol. 

231, no. 1, pp. 61-68, 2013. 
[23] M. Kanbay, M. Segal, B. Afsar, D.-H. Kang, B. Rodriguez-Iturbe, and R. J. Johnson, "The role of uric acid in 

the pathogenesis of human cardiovascular disease," Heart, vol. 99, no. 11, pp. 759-766, 2013. 

 


