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Cardiovascular disease (CVD) is the leading cause of death in both developed and developing 
countries. A number of studies during the past few years have indicated a protective role of 
homocysteine (Hcy), vitamins (B12 and B6) against the development of CAD.                                                                           
Fifty male patients  ages range (20-69) years, diagnosed with Myocardial Infarction (MI) were admitted 
to Cardiac Care Unit (CCU) in hospitals of  Baghdad city, were compared with fifty male healthy control, 
with no history of CVD, diabetes, hypertension, and renal dysfunction.                                                                       
The results showed significantly increase(p<0.01) in  serum Hcy level in MI patients (149.47 ± 17.55) 
compared with healthy control group (80.63 ± 5.90), The results recorded significantly decrease in 
vitamin B12 level in MI patients (7.02 ± 1.20) compared with control (13.70 ± 1.31), and significantly 
decrease(p<0.01) in vitamin B6 level of MI patients (3.05 ± 0.73) compared with control (6.61 ± 1.03), 
while the  serum troponine-I level recorded significantly increase(p<0.01) in  MI patients (20.20 ± 3.50) 
and in  healthy control (2.01 ± 0.93). The mean total cholesterol level showed non-significant (p<0.01) 
differences in MI patients (205.52 ± 70.73) when compared with healthy control (192.14 ± 36.50).Higher 
levels of homocysteine are associated with MI patients. Lower vitamins B12 and B6 is associated with 
higher levels of homocysteine. 
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INTRODUCTION 

The worldwide incidence of cardiovascular 
diseases (CVD) has been increasing over the last 
years and it has become the leading cause of 
death throughout the world (WHO, 2011). 
Myocardial Infarction (MI) is defining the damage 
in the heart muscle due to the lack of the oxygen 
need of myocardium which cannot be extended by 
the blood vessels. It is characterized by chest 
pains or discomfort which may move into the 
shoulder, arm, back, neck or jaw (Bęćkowski , 
2015; Ugwu et al., 2016). Cardiac troponin-I is the 
recommended biomarker and it is integral to the 
diagnostic criteria for myocardial infarction and 

elevation of cardiac troponins reflects myocardial 
cellular damage. (Hamm et al., 2011; Thygesen et 
al., 2012).                                                           
       Homocysteine (Hcy) is sulfur-containing, an 
intermediary amino acid formed in the metabolic 
pathway of cysteine and methionine (Jakubowski, 
2002). Over the last years, 
Hyperhomocysteinemia has been regarded as a 
marker of CVD, and has been identified as an 
independent risk factor of stroke and myocardial 
infarction by the American Heart Association 
(Ganguly and Alam, 2015), also for 
atherosclerosis (Pang et al., 2014) it was the most 
common pathological process that leads to 
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cardiovascular diseases such as MI (Mangge  et 
al., 2014). McCully was first described the 
detrimental effect of sever hyper homocysteinmia 
on the CVD and the correlation between hyper 
homocysteinemia and atherosclerotic disease 
(McCully., 1969). In the Hcy metabolism process 
contributed some enzymes and vitamin B (such 
as B6 and vitamin B12) used as a cofactor 
(Hankey and Eikelboom, 1999; Jakubowski, 
2006). Deficiencies of the vitamins folic acid (B9), 
pyridoxine (B6), or B12 (cyanocobalamin) can 
lead to hyperhomocysteinemia (Abraham et al., 
2010). 
 
MATERIALS AND METHODS 
 
Subjects and Sample Collection:                                                            
       Fifty male patients diagnosed with MI who 
infected at first time and their age range from 20-
69 years, were admitted to Cardiac Care Unit 
(CCU) at Iben Al-Nafees Teaching Hospital, Al-
Yarmook Teaching Hospital and Ibn-Al-Betar 
Hospital in Baghdad city. The diagnosis of MI 
patients was based on the presence of symptoms 
and signs (including ischemic chest pain), a 
typical increase in cardiac enzymes (including 
troponine) and accomplished of ECG. MI patients 
compared with fifty male healthy controls, with no 
history of cardiovascular diseases, diabetes, 
hypertension, and renal dysfunction. Sample 
collection was began during the period extended 
from the last of October (2017) to first of January 
(2018). It was drawing about 6 ml of venous blood 
sample from every fasting patients and healthy 
control and divided into two tubes, in anti-
coagulant EDTA tube, and gel tube was 
separated by centrifugation to collect serum. All 
samples were kept at (-20C˚).                                                                                                      

Evaluation of Serum Homocyteine, Vitamin (B6 
& B12) and Troponine-I:  
       Fasting serum homocysteine, vitamin B6, B12 
and troponine-I was measured by using enzyme 
linked immunosorbent assay (ELISA) commercial 
kit (Mybiosource, USA) 
 
Evaluation of serum Cholesterol:  

Fasting serum total cholesterol was measured 
by using commercial colorimetric kit (Human, 
Germany).  
 
Statistical Analysis:  

The Statistical Analysis System- SAS (2012) 
program was used to effect of difference factors in 
study parameters . Chi-square test was used to 

significant compare between percentage and least 
significant difference –LSD or test was used to 
significant compare between means in this study. 
 
RESULTS  

The results in table(1) it's of patients with 
myocardial infarction and control groups describes 
the serum concentrations of  (homocysteine, 
vitamin B12, vitamin B6, troponine-I and total 
cholesterol) were measured by ELISA technique 
except total cholesterol was measured by 
enzymatic colorimetric method. The results 
showed significantly increase(p<0.01) in  serum 
Hcy level in MI patients (149.47 ± 17.55) 
compared with healthy control group (80.63 ± 
5.90), The results recorded significantly decrease 
in vitamin B12 level in MI patients (7.02 ± 1.20) 
compared with control (13.70 ± 1.31), and 
significantly decrease(p<0.01) in vitamin B6 level 
of MI patients (3.05 ± 0.73) compared with control 
(6.61 ± 1.03), while the  serum troponine-I level 
recorded significantly increase(p<0.01) in  MI 
patients (20.20 ± 3.50) and in  healthy control 
(2.01 ± 0.93). The mean total cholesterol level 
showed non-significant (p<0.01) differences in MI 
patients (205.52 ± 70.73) when compared with 
healthy control (192.14 ± 36.50). The mean serum 
Hcy level in MI patients (149.47 ± 17.55) were 
significantly (p<0.01) higher than that in healthy 
control (80.63 ± 5.90), these results is agree with 
other study result of  Eftychiou et al., (2012) who 
found that the Hcy level it was higher in MI 
patients than in control group with statistically 
significant difference (p=0.017) . 

In another study conducted by Angeline et al., 
(2007) they reported that, plasma Hcy level to be 
more elevated in MI patients than in controls, and 
the t test analysis showed that Hcy concentrations 
were significantly higher in the patient group than 
in healthy control (p<0.001). 

The mean serum vitamin B12 level in MI 
patients (7.02 ± 1.20) was significantly (p<0.01) 
that lower than in control (13.70 ± 1.31),  this 
results in consistence with recent Iraqi study 
conducted by Aljbarah et al., (2015), it has been 
found that there is a decrease in the level of 
vitamin B12 in pateints with MI compared with that 
in healthy control at the level of statistical 
significance (p.0.01) . In another study reported by 
Angeline et al., (2007) they found that serum 
vitamin B12 levels were significantly decreased 
among MI patients compared to the controls 
(p<0.01). Also, that found the levels of vitamin 
B12 had opposite results, which in MI group had 
the lowest, while in controlled group had the 
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highest (Ma et al., 2017) .  
Table(1): Serum Levels of  Homocysteine, Vitamin B12, Vitamin B6 , Troponine and total 

cholesterol in Control and MI patients. 

Parameters 
Mean ± SD 

T-Test 
MI patients Control 

Homocysteine ( ) 149.47 ± 17.55 80.63 ± 5.90 5.196 ** 

Vitamin B12 ( ) 7.02 ± 1.20 13.70 ± 1.31 0.502 ** 

Vitamin B6 ( ) 3.05 ± 0.73 6.61 ± 1.03 0.355 ** 

Troponine-I ( ) 20.20 ± 3.50 2.01 ± 0.93 1.017 ** 

Total cholesterol (mg/dl) 205.52 ± 70.73 192.14 ± 36.50 22.339 NS 

** (P<0.01), NS: Non-Significant. 

 
 

The mean serum vitamin B6 level in MI 
patients (3.05 ± 0.73) was significantly (p<0.01) 
lower than in control (6.61 ± 1.03), this results is 
agree with Friso et al., (2004) who found that the 
plasma vitamin B6 levels were significantly lower 
in the CAD patients group than in the healthy 
control group (31.2 nmol/L compared with 33.9 
nmol/L, respectively, p <0.05).  

The mean  serum troponine-I level in MI 
patients (20.20 ± 3.50) was significantly (p<0.01) 
higher than healthy control (2.01 ± 0.93), this 
results in agreement with Iraqi study Ibrahim, 
(2011) who found  the patients with MI were 
significantly higher serum troponin I (p<0.001) 
compared with control group. 

The mean total cholesterol level in MI patients 
(205.52 ± 70.73) had non-significant difference 
compared to healthy control (192.14 ± 36.50), this 
results agreement with study showed dissimilarity 
to the published data in the analysis of lipid 
profile, the total cholesterol level, showed no 
association with MI (Kumarasiri et al., 2013). Also 
is agree with another study observed that no 
statistically significant differences in the mean 
values of total cholesterol, between patients and 
controls (Eftychiou et al., 2012). While this results 
disagreement with Iraqi studies, Aljbarah et al., 
(2015) they found the correlation between MI and 
increased level serum cholesterol  with statistical 
significance (P˂0.01), a significant is higher in MI 
patients compared healthy control. And also 
disagreement with   Ibrahim, (2011) study who 
showed that MI patients have significantly higher 
serum cholesterol (p<0.001) compared with 
healthy group. 

CONCLUSION 
Higher levels of homocysteine are associated with 
MI patients. Lower vitamins B12 and B6 is 
associated with higher levels of homocysteine. 
 
 

CONFLICT OF INTEREST 
The authors declared that present study was 
performed in absence of any conflict of interest. 
 

Copyrights: © 2017 @ author (s).  
This is an open access article distributed under the 
terms of the Creative Commons Attribution License 
(CC BY 4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, 
provided the original author(s) and source are 
credited and that the original publication in this 
journal is cited, in accordance with accepted 
academic practice. No use, distribution or 
reproduction is permitted which does not comply 
with these terms. 

 
REFERENCES   
Abraham JM., Joellyn and Cho Leslie. (2010): The 

Homocysteine hypothesis Stillrelevant to the 
prevention and treatment of cardiovascular 
disease?. Cleveland Clinic Journal of 
Medicine. 77 (12):911-918. 

Aljbarah, N. ; Al-Muhandis, O. and  Aljebouri, A. 
(2015). Determination of the Concentration 
Level of Homocystiene in The Serum of 
Patients With Myocardial and Type II 
Diabetes in Salahaddin Province . Iraqi 
National Journal of Chemistry; 15 (4). 

Angeline T., Nirmala Jeyaraj , Gregory J. 
Tsongalis. (2007). MTHFR Gene 
polymorphisms, B-vitamins and 
hyperhomocystinemia in young and middle-
aged acute myocardial infarction patients. 
Experimental and Molecular Pathology 82 : 
227–233.  

Bęćkowski M (2015) Acute coronary syndromes in 
young women-the scale of the problem and 
the associated risks. Kardiochir 
Torakochirurgia Pol ;12(2): 134-138.  

Eftychiou, C.; Antoniades, L.; Makri, L.; Koumas, 
L.; 

Costeas, P. A.; Kyriakou, E.; Nicolaides, E. and 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


AL-Haially et al.,  Effects of Hyperhomocysteinemia, Vitamins and Troponine-I on Myocardial Infarction 

 

    Bioscience Research, 2019 volume 16(1): 830-833                                                           833 

 

Papadogiannis, D.  (2012).Homocysteine 
Levels and MTHFR Polymorphisms in Young 
Patients with Acute Myocardial Infarction: A 
Case Control Study . Hellenic J Cardiol; 53: 
189-194. 

Friso, S.; Girelli, D.; Martinelli, N.; Olivieri, O.; 
Lotto, V.; Bozzini, C.; Pizzolo, F.; Faccini, G.; 
Beltrame, F. and Corrocher, R. (2004) . Low 
plasma vitamin B-6 concentrations and 
modulation of coronary artery disease risk. 
American Society for Clinical Nutrition; 
79:992– 8.  

Ganguly, P. and Alam, S.F. (2015) . Role of 
homocysteine in the development of 
cardiovasculardisease. Nutr J; 14(1):1. 

Hamm CW, Bassand J-P, Agewall S, et al. ESC 
Guidelines for the management of acute 
coronary syndromes in patients presenting 
without persistent ST-segment elevation: The 
Task Force for the management of acute 
coronary syndromes (ACS) in patients 
presenting without persistent ST-segment 
elevatio. Eur Heart J. (2011);32(23):2999-
3054. 

Hankey, G.J. and Eikelboom, J.W. (1999). 
Homocysteine and vascular disease. Lancet 
354:407–413. 

Ibrahim, A. (2011). Resistin,  Leptin and 
Adiponectin  as inflammatory markers among  
Iraqi patients with Acute Myocardial 
Infarction. Ph.d thesis, Baghdad University, 
Baghdad , Iraq. 

Jakubowski, H. (2002). Homocysteine is a protein 
amino acid in humans. Implications for 
homocysteine-linked disease. J Biol Chem.; 
277(34):30425–8.  

Jakubowski, H. (2006). Pathophysiological 
Consequences of Homocysteine Excess. 
Journal of Nutrition ,136:1741–1749. 

Kumarasiri, P. V. R.; Kularatne, S. A. M.; 
Tennakoon, R.;  Gunawardana, N.;  Perera, 
U. and Illeperuma, S. (2013). Among the risk 
factors of myocardial infarction, 
anthropometry has no association: A case 
control study in the central region of Sri 
Lanka. World Journal of Cardiovascular 
Diseases; 3:1-5. 

Ma, Y.; Peng, D.; Liu, C.; Huang, C. and Luo, J. 
(2017). Serum high concentrations of 
homocysteine and low levels of folic acid and 
vitamin B12 are significantly correlated with 
the categories of coronary artery diseases. 
BMC Cardiovascular Disorders,  17:37.  

Mangge H, Becker K, Fuchs D, Gostner JM. 
Antioxidants, inflammation and 

cardiovascular disease. World J Cardiol. 
2014 ;6(6):462–77. 

McCully KS. Vascular pathology of 
homocysteinemia: implication of the 
pathogenesis of arteriosclerosis. American 
Journal of Pathology. 1969; 56: 111-128. 

Pang X, Liu J, Zhao J, Mao J, Zhang X, Feng L, et 
al. Homocysteine induces the expression of 
C - reactive protein via NMDAr-ROS-MAPK-
NF-κB signal pathway in rat vascular smooth 
muscle cells. Atherosclerosis. (2014) ; 
236:73–81. 

Thygesen K, Alpert JS, Jaffe AS, et al. Third 
universal definition of myocardial infarction. J 
Am Coll Cardiol. (2012); 60: 1581-98. 

Ugwu CE, Nwankwo SE, Meludu SC, Nnodim JK. 
(2016) .Assessment of the risk of myocardial 
infarction among undergraduate students in 
a Nigerian tertiary institution. International 
Journal of Healthcare and Medical Sciences; 
2(11): 60-65.  

World Health organization (WHO). Cardiovascular 
disease fact sheet number 317, January 
2011, viewed 30 March (2011). 

 
 
 
 
 
 
 
 
 


