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Abstract  

Introduction: Myocardial Infarction occurs due to any obstruction in coronary arteries leading to ischemia followed by 
infarction. It is characterized by systemic inflammation, elevated levels of inflammatory cytokines and atherosclerotic 
plaques. Plaque formation and Inflammation are significant contributor in the pathophysiology of MI. Antioxidants slow 
the progression of MI because of their ability to inhibit inflammatory processes. The aim of this study was to test an 
intervention in patients with MI to assess the effect of dietary lycopene on one of the independent risk factor for MI i. e 
Serum Homocysteine. Methods: Sixty participants with MI were randomly assigned to two groups: with lycopene 
intervention and without intervention. The intervention group received 27.212 mg of lycopene per day by drinking 1 
serve (approx. 243 grams) of tomato soup for 90 days. Serum lycopene, and Serum Homocysteine were measured. 
Results: Plasma lycopene levels increased in the intervention group as compared with the non intervention group (0.50 
µmol/L to 0.75 µmol/L, P = .002; 0.55 µmol/L to 0.57 µmol/L). Mean serum Homocysteine levels decreased 
significantly in the intervention group. The mean serum Homocysteine in pre intervention group was 29.77 µmol / L with 
S.D of 6.97 µmol / L and in post intervention subjects was 11 µmol / L with S.D of 1.96 µmol / L with a p value of 
0.0001 which is statistically significant.  Conclusions: These findings show that the antioxidant Lycopene in a 90-day 
intervention of tomato soup significantly decreases S. Hcy (Homocysteine) levels in a sample of patients with MI.  
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Introduction 

Inspite of enough progress that has been made in the 
preventing and curing of cardiovascular disease (CVD), 
it remains the primary cause of mortality throughout the 
western countries and the second most common cause 
worldwide[1]. By the coming few years, it is estimated 
that nearly 40-45% of all deaths worldwide will be due 
to MI, more than twice the percentage of deaths from 
cancer. 
  
Myocardial Infarction is commonly a result of ischemic 
heart disease or hypertension. Inflammation plays a role 
in stages of atherosclerosis and thrombosis, the 
underlying cause of approximately 80% of all sudden 
cardiac death (SCD). The relation between increased 
intake of antioxidants and reduced cardiovascular  
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disease (CVD) risk has been demonstrated in different 
epidemiological and observational studies [2-5]. Heart 
failure has a major inflammatory component, and MI is 
the most common cause of HF [6]. The connection 
between inflammatory pathways and disease 
progression of MI has been supported by studies 
pointing out that increased plasma cytokine levels seen 
in patients in various stages of HF [7]. 

 

The oxidative stress generates specifically in 
mitochondria from reactive oxygen species and reactive 
nitrogen species (ROS/RNS) and can be observed in 
many of the key steps in the pathophysiological 
mechanism of atherosclerosis and the consequential 
clinical manifestations of cardiovascular disease. 
Besides formation of atherosclerosis, it involves lipid 
metabolism abnormality, plaque breakdown, thrombus 
formation, myocardial injury, cell death, fibrosis and 
heart failure. The identification of the critical 
importance of oxidative stress has led to the profound 
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use of antioxidants in the treatment and prevention of 
heart disease [8]. Role of antioxidants in reducing the 
inflammatory process have been indicated [9-11]. 
Reactive oxygen and nitrogen species in high levels in 
the plasma is thought to be one of the contributing 
factors to MI because of the oxidation of lipids and 
damage to the endothelium of the vasculature [12-15]. 
Increased levels of reactive oxygen species in the 
myocardial muscles can be caused by elevated 
inflammatory cytokines or by a disruption of 
antioxidant production. Elevated antioxidant plasma 
levels established in relation with intake of vegetables 
and fruits have been found both to be inversely related 
to MI cases and to demonstrate a decreased risk of 
events connected to HF [16,17]. Lycopene is a superior 
antioxidant found in all type of food products and is 
considered to be one of the most efficient antioxidant at 
reducing reactive oxygen species, also known as free 
radicals [18,19]. Oxidative stress occurs when there is 
imbalance between free radicals and endogenous 
antioxidants [14]. Given the role of inflammation in MI, 
a novel strategy increased intake of dietary lycopene 
can help in preventing the complications of HF.  
 
Homocysteine, a sulphur containing amino acid was 
first mentioned in 1931 by Vigneaud. Increased plasma 
levels of Homocysteine have been associated with 
vascular disease. The hallmarks of homocystinuria [20] 
are Marfanoid appearance, Ectopic lentis, vascular 
manifestations, nervous and Musculo- skeletal 
manifestations. In serum only about 1% of total 
Homocysteine is found in free reduced form. The major 
part of Homocysteine in blood is in oxidized form and 
either is bound covalently to the proteins or exists in 
disulfide form. The determinants of total Homocysteine 
in serum includes several genetic defects in enzymes 
especially cystathionine beta synthase and MTHFR 
polymorphism [21, 22], diabetes, age and gender, 
steroid hormones, drugs, vitamin status, thyroid disease 
etc. Homocysteine has been known to cause vascular 
injury by multiple number of mechanisms:-
Homocysteine promotes leukocyte recruitment by up 
regulating monocyte chemoattractant protein –I as well 
as interleukin-8 expression and secretion [23]. It also 
leads to LDL oxidation which has peroxidation effect 
on lipids. Homocysteine increases smooth muscle cell 
proliferation and increases collagen production [24]. 
And it also causes endothelial injury directly. 
Prothrombotic effects of Homocysteine, which have 
been demonstrated in patients with acute coronary 
diseases and stroke, include attenuation of endothelial 
tissue plasminogen activator binding sites, activation of 

factors especially VIIa and V, inhibition of protein C 
and heparin sulphate, elevated fibrinopeptide A and 
prothrombin fragments 1 and 2, increased blood 
viscosity, and decreased endothelial antithrombotic 
activity due to changes in thrombomodulin functions. 
Also prolonged exposure of endothelial cells to 
Homocysteine decreases the activity of the enzyme 
dimethylarginine dimethylaminohydrolase (DMDA), 
responsible for degrading asymmetric dimethylarginine, 
an endogenous inhibitor of enzyme nitric oxide 
synthase; this hampers the production of nitric oxide. 
This may contribute to impaired endothelium dependent 
vasodilatation of vessels. Several studies [25,26] have 
showed that’s there is a crystal clear dose-response 
relation between Homocysteine concentrations and 
cardiovascular deaths in patients with confirmed 
coronary diseases. Normal Homocysteine 
concentrations range between 5 and 15 µmol / L 
whereas hyperhomocysteinemia has been described as 
follows; moderate- 15 – 30 µmol / L, intermediate- 30 – 
100 µmol / L, and severe- more than 100 µmol / L. 
 
Thus, the purpose of this randomized controlled study 
was to test the effect of an intervention of a lycopene 
present in food product on biomarkers of inflammation 
in patients with MI. Our first objective was to compare 
the serum levels of S. Homocysteine (Hcy) in 2 groups 
of patients with MI. The first group (intervention) 
consumed 1 serving of tomato soup, daily and was 
compared with a second group (control) of HF patients 
who did not consume tomato soup daily. Second 
objective was to see the impact of lycopene on S. Hcy 
level in MI patients. 

Materials and Methods 

The Study Population: The study population consisted 
of 60 patients having Acute Myocardial Infarction and 
diagnosed by clinical symptoms and signs, 
Electrocardiogram and cardiac markers like CK-MB. 
They were randomly divided into two groups either an 
intervention group (n = 40) or a control group (n = 20). 
The intervention group was given one serving (243 
gms) of fresh tomato soup to drink each day for 90 days 
while consuming their normal diet. The control group 
continued to consume their normal diet and no tomato 
soup was given to them. Data collection included 
clinical information, random 24-hour dietary food 
recalls, and blood samples for levels of S.Hcy, and 
lycopene. 
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Inclusion criteria for patients in this study included- (1) 
Severe chest pain lasting for > 30 minutes and not 
responding to sublingual nitroglycerine tablets 
significantly. (2) Presence of abnormal Q wave with ST 
segment elevation and subsequent T wave inversion 
appearing in anterior, inferior or right leads 
corresponding to anterior wall, inferior wall and right 
wall myocardial infarction respectively. (3) Significant 
rise in CK-MB isoenzyme on 1st or 2nd day.  
 
Sample collection and preparation: Plasma lycopene 
was obtained into purple EDTA vacutainer tubes from 
venous blood (approximately 5 mL) that was drawn via 
needle and syringe from the forearm. Serum 
Homocysteine levels was measured in a 12 hour fasting 
blood sample. 5 ml of blood was drawn and collected in 
a plain vacutte for the estimation of Homocysteine and 
Lipid profile. 2 ml of blood was collected in Fluoride 

vacutte for blood glucose estimation. Approx. 10 hours 
of fasting prior to sample collection is required. Plasma 
or serum is preferred. Collected Blood should be 
centrifuged within 30 minutes or kept on ice until 
centrifugation. 
 
Measurement: For Lycopene estimation Plasma was 
immediately separated from red blood cells by 
centrifuging at for 10 minutes. Blood plasma was then 
placed into vials and stored at -80C and sent to 
laboratory with facility of lycopene estimation where 
extraction and HPLC-Photo diode array analysis was 
carried out.  S. Homocysteine- Serum Homocysteine 
was measured by FPIA (Fluorescence Polarization 
Immunoassay) technique by AxSYM Assay system 
using the principle of conversion of oxidized 
Homocysteine to reduced form and then converting into 
S-adenosyl-L-Homocysteine (SAH). 

Results 

A total of 60 patients were selected. All of the patients had Myocardial Infarction . There were no significant differences 
between patients with respect to age, gender, body mass index (BMI), MI etiology, NYHA classification, medications, 
and smoking history or exercise patterns. All patients who enrolled in the study completed the study.  
Statistical Analysis 
 
All data analyses were conducted, and a P value of <0.05 was considered statistically significant. To compare baseline 
differences between the 2 treatment groups, paired and unpaired t tests were used. 
 
Serum Lycopene levels increased significantly in intervention group as compared to control group. 
 

Table-I: Serum Lycopene in control and interventional group 

S. Lycopene Control group Intervention group 
At start the study 0.55 µmol/L 0.50 µmol/L 

After the study ( 30 days after) 0.57 µmol/L 0.75 µmol/L 

P value – 0.002. 
 
S. Hcy- Serum level of Homocysteine considerably decreased in all the intervention subjects irrespective of gender. 
 
Table – II: Serum Hcy in pre intervention and Post intervention group- 

S. Hcy Pre intervention Post intervention 
Mean 29.77 µmol/L 11.00 µmol/L 

S.D 6.97 µmol/L 1.96 µmol/L 

 p value- < 0.0001 

Discussion  

Elevated levels of Homocysteine seem to be clearly 
related to an inflated risk of cardiovascular disease. 
JAMA 2002 reports an analysis [27] in that evaluated 
information from thirty prospective and retrospective  

 
 
studies. This can be the study during which an 
intervention of a lycopene-rich food supply has been 
tested in a sample of patients with MI. To date, there 
are different studies within which the role of 



 December, 2015/ Vol 3/Issue 11                                                                                                        ISSN- 2321-127X 

                                                                                                                                                                 Research Article                                                                                                                                            

 

International Journal of Medical Research and Review                           Available online at: www.ijmrr.in  1330 | P a g e  

 

antioxidants in patients with HF has been studied. In 
those studies, there was a positive association between 
plasma carotenoid levels and HF; each of those studies 
were data-based [28,29]. In our study, we tend to found 
a major impact of lycopene intervention on the levels of 
S. Hcy, a possible inflammatory marker. lycopene 
levels accrued considerably within the intervention 
cluster over time, whereas remaining unchanged within 
the control cluster. Levels of inflammatory markers in 
weighty persons are thought-about freelance predictors 
of MI. Higher waist-to-hip quantitative relation (WHR) 
and bigger waist circumference are found to be 
independently related to a considerably inflated age 
adjusted risk of MI and HF [30-32]. within the Nurses’ 
Health Study, ladies with a WHR of 0.88 or higher had 
a relative risk of 3.25 (95% confidence interval, 1.78-
5.95) for CVD compared with ladies with a WHR of 
less than 0.72.30. There was no gender distinction in 
BMI level in our sample of patients. there's ample proof 
to support that S.Hcy causes smooth muscle 
proliferation, enhances collagen production and causes 
direct epithelium injury[33] the actual fact that our 
study found that S.Hcy levels attenuate in response to a 
dietary intervention may be a positive finding. If 
S.HCY levels are raised in patients with MI, they'll 
additional increase with the severity of the pathology 
and be related to a higher rate of mortality. Our 
information conjointly indicates that augmented 
consumption of lycopene-containing food product leads 
to raised plasma levels of lycopene. These data support 
previous studies where accrued dietary intake of 
lycopene is mirrored in augmented circulating lycopene 
levels in plasma [34-36] Compliance to the tomato soup 
intervention was ascertained in our study. Processed 
foods containing high levels of lycopene conjointly 
contain high levels of sodium and high sodium intake is 
an freelance risk factor for HF exacerbation [37-39] we 
cannot attribute the intervention impact exclusively to 
lycopene, as tomato soup will contain a spread of 
antioxidants and vitamins in little amounts. However, it 
does contain an outsized quantity of lycopene. With 
reference to the practicableness of this study of a 
dietary intervention, we found that patients with MI 
were able to adhere to the intervention, as proved by a 
compliance rate of 100 percent. The patients didn't 
report any sick effects from drinking the lycopene 
product for ninety days. This intervention was simply 
enforced by a sample of patients with troublesome self-
care regimens. Additionally to establishing 
practicableness, the study has strength within the 2-
group randomization of participants. There are many 
limitations to the current study due to the little sample 

size, it's tough to generalize to the complete population 
of individuals with MI. further biomarkers of 
inflammation, like inflammatory cytokines, may be 
measured in conjunction with S.HCY to more elucidate 
the impact of inflammation in MI. 

Conclusion 

The study of the effect of antioxidants in diet as 
interventions for inflammation in patients with MI is 
novel. Lycopene is a naturally occurring compound 
found in many vegetables & fruits. Lycopene 
containing merchandise are cheap, promptly obtainable. 
In a sample of patients with MI who received a 
lycopene-rich dietary product, we found a major 
increase in plasma lycopene levels. Serum S.HCY 
levels, as a biomarker of inflammation, did decrease 
within the intervention cluster as an entire. These 
findings recommend that the present antioxidant 
lycopene interacts to have an effect on S.HCY levels in 
a sample of patients with MI. though a physiological 
mechanism is unclear, further studies can facilitate 
clarify this finding. This study provides insight to the 
potential role of antioxidants, like lycopene, in MI and 
should result in further treatment methods. These 
findings are a preliminary step in a method of building 
efficaciousness of a particular dietary intervention with 
antioxidants that will have a clinically vital impact on 
inflammation in patients with MI. 
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