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 ABSTRACT  
Homosyctine  The current study is aimed to investigate the effect of Intercellular cell 

adhesion molecule and Homo cysteine amino acid in patients with cardio 

vascular disease by using Serological methods [EELISA]. The study 

included the collection of (100) blood samples from study group (patiants 

with cardio vascular disease) in center care unit (ccu) in Baquba hospital. 

the study collected sample from healthy people (30) samples. The study 

investigated lawer significant (I CAM) value on patiants group compared 

with healthy group value (0.001). The results of HCY also decreased 

significant on the study group. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

 

1.1 Cardiovascular Diseases 

Cardiovascular diseases (CVDs) are multidimensional disorders that primarily impact the key aspects of the 

human circulatory system, like the heart, blood arteries, and blood itself. CVDs could be congenital or 

acquired during the course of a person's life. The biggest and most common cardiovascular developed issues 

are atherosclerosis, rheumatic heart disease, and cardiovascular inflammation [1]. 
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Figure 1 shows the number of people who died in Spain in 2012 as a result of the most frequent 

cardiovascular disorders [2]. 

 

1.2 Intercellular Adhesion Molecule 1 (ICAM‐1) 

Intercellular adhesion molecule-1 (ICAM-1), (CD54), a 90 kDa cell surface glycoprotein, [3] it is another 

endothelial adhesion molecule that is upregulated at sites of atherosclerosis [4]. Studies have shown that 

levels of soluble ICAM‐1 correlate with the extent of atherosclerosis in humans, [5] and that ICAM‐1 

knockdown is associated with a reduction in the size of vascular lesions in apoE‐deficient mice [6]. The 

selective binding of αLβ2 integrin, which is expressed by lymphocytes, monocytes, and neutrophils [7], [8] to 

ICAM‐1 activates xanthine oxidase (XO) and generates O2˙− and hydrogen peroxide (H2O2) within the 

endothelial cell [9], [10]. 

 

The concept of the critical role of adhesion molecules in endothelial dysfunction has been reported [11]. It 

has been shown recently that cellular adhesion molecule levels, including ICAM-1 suggested to be increased 

in patients with CVD [12] 

 

https://www.teikyomedicaljournal.com/


  ISSN: 03875547 

Volume 45, Issue 02, April, 2022 

  

5065 
 

 
Figure (2) cardiovascular risk factors, Biomarkers to Endothelial activation (I-cam), [4] 

 

2. Homocysteine 

The amino acid methionine's blood metabolism can induce atherosclerosis; nevertheless, its relevance as a 

cardiovascular risk factor is yet unknown. Low folic acid and B vitamin levels are associated with greater 

homocysteine levels. The data regarding the usefulness of several therapies, like daily folic acid supplements, 

in lowering homocysteine levels, and hence the risk and progression of CVDs, is conflicting [13]. 

 

2.1 Blood sample collection 

All participants' blood is drawn in the morning and before breakfast. About (10-15) milliliters of venous blood 

was drawn from patients and control individuals and left at room temperature for (15) minutes in a gel tube 

(without anticoagulant), after which serum was separated by centrifugation at (3000 xg) for (15) minutes, 

divided into (4) aliquots, and stored frozen at (-20 °C) until utilized for biochemical determination. 

 

2.2 PROCEDURE of I CAM by using Eliza 

1- Washing: Fill each well with 200 ul of Washing Solution. Aspirate the wells to remove any remaining 

liquid, then wash the plate three times with 300 ul of Washing Solution per well. After the last wash, flip the 

plate and wipe with a paper towel to remove any leftover solution. 

2- Reaction: In every well, add 100 ul of standard, blank, and sample in duplicate. The Plate Sealer 
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should be used to seal the plate. Incubate for at least 2 hours at room temperature. 

3- Washing: As in step 1, aspirate the wells to remove any liquid and wash the plate four times. 

NOTE: To produce low background readings, the plate must be vigorously washed following the incubation 

phases. 

 

4- Detection: Per well, add 100 ul of the diluted detection antibody. Then use the Plate Sealer to seal the 

plate. Incubate for 2 hours at room temperature. 

5- Washing: As in step 1, aspirate and wash the plate four times 

6- Conjugates: Per well, add 100 ul of diluted Streptavidin-HRP. The Plate Sealer should be used to seal 

the plate. Incubate at room temperature for 30 minutes (or at 37°C for 30 minutes). 

7- Washing: As in step 1, aspirate and wash the plate four times. 

8- Color Development: To each well, add 100 ul of TMB or pink-ONE TMB solution. In order for the 

color to develop properly, incubate at room temperature. Fill each well with 100 ul of the stop solution. 

9- Reading: Measure observance at 450 nm with a microplate reader. 
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2.3 Procedure of HCY by using Eliza 

1.Set standard, test sample and control (zero) wells on the pre-coated plate respectively, and then, record their 

positions. It is recommended to measure each standard and sample in duplicate. Wash plate 2 times before 

adding standard, sample and control (zero) wells! 

2.Add Sample and Biotin- labeled Antibody: Add 50μL of Standard, Blank, or Sample per well. The blank 

well is added with Sample/Standard dilution buffer. Immediately add 50μL Biotin-labeled Antibody Working 

Solution into each well. Cover with the Plate sealer we provided. Gently tap the plate to ensure thorough 

mixing. Incubate for 45minutes at 37°C. (Solutions are added to the bottom of microplate well, avoiding 
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inside wall touching and foaming as much as you can.) 

3.Wash: Remove the cover, and wash plate 3 times with Wash Buffer, and let the wash buffer stay in the 

wells for 1 minute each time. After the last wash, remove any remaining Wash Buffer by aspirating or 

decanting. 

4.HRP-Streptavidin Conjugate (SABC): Add 100μL SABC Working Solution into each well. Cover it with a 

new Plate sealer. Incubate for 30 minutes at 37°C. 

5.Wash: Remove the cover and wash plate 5 times with Wash Buffer, and let the wash buffer stay in the wells 

for 1-2 minute each time. 

6.TMB Substrate: Add 90μl TMB Substrate into each well, cover the plate and incubate at 37°C in dark within 

15-20 minutes. (The reaction time can be shortened or extended according to the actual color change, but not 

more than 30minutes. You can terminate the reaction when apparent gradient appeared in standard wells.) 

7.Stop: Add 50μL Stop Solution into each well. The color will turn yellow immediately. The adding order of 

Stop Solution should be as the same as the TMB Substrate Solution. 

8.OD Measurement: Read the O.D. absorbance at 450 nm in Microplate Reader immediately after adding the 

stop solution. 

 

2.4 The results of serum ICAM, in study groups (patients compared with controls) 

The results of the statistical analysis showed a significant decrease in the ICAM level in the patients (205.26 

± 11.47) compared to the control (219.62 ± 43.02respectively) group figure (4). and this result dis agree with 

[14] and in other study [15] observed a weakly associated between ICAM-1 and several cardiovascular risk 

markers in the fact intercellular adhesion molecule-1 (ICAM-1) Vascular cell adhesion molecules (ICAM-1) 

which are glycoproteins integral to the cell membrane, are responsible for the adhesion of different cells onto 

the endothelial surface Cell adhesion molecules facilitate the attachment of circulating leucocytes to the 

endothelium, to sites of inflammation, and their subsequent movement and accumulation in arterial walls, all 

of which are processes pivotal in the development and progression of atherosclerosis [15]. 

 

The results in this study was agree with [16], [17] were observed increasing in levels of CKMB 

 

Table (1) ICAM, in study groups 

Parameters Group Mean ± Std.  P-value 

ICAM 

Control 219.62 ± 43.02 

0.001 

Patients 205.26 ± 11.47 
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Figure (4) serum ICAM level in study groups 

 

2.5 The results of serum HCY in study groups (patients compared with controls) 

The HCY showed decrease significant in patients (10.33 ± 1.46), when compared with control (62.45 ± 4.11) 

p-value <0.05, while several studies observed that the CVD an in depended of HCY as [18] were observed 

Hyper homocysteinemia may lead to an enhancement of the adverse effects of risk factors like hypertension, 

smoking, lipid and lipoprotein metabolism, as well as promotion of the development of inflammation. The 

prevalence of hype rhomocysteinemia may vary significantly between populations, and most likely depend 

on age, diet, and genetic background as well. Increasing age, male sex, smoking, coffee consumption, high 

blood pressure, unfavourable lipid profile, high creatinine and faulty diet are some of the factors associated 

with increased homocysteine levels figure (5) table (2). 

 

Table (2) serum HCY in study groups 

Parameters Group Mean ± Std.  P-value 

HCY 

Control 62.45 ± 4.11 

0.000 

Patients 10.33 ± 1.46 
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Figure (5) serum HCY level in study groups 

 

3. Conclusion 

The results shows decreases of Intercellular cell Adhesion molecule-1 (I CAM-1) in patients with 

atherosclerosis compared with control in Iraq while the Homosistyne HCY showed decrease significant in 

patients when compared with control. 
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