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Abstract: Problem statement: Nutritional factors appear to be quite importanthe pathogenesis
and prognosis among patients of Acute Myocardifdrttion (AMI) or Acute Coronary Syndrome
(ACS). Increased consumption of proinflammatoryd®osuch as refined starches and sugar, trans fat,
saturated fat and w-6 fatty acids may increasenflesnmatory cytokines, oxidative stress and free
fatty acids causing endothelial dysfunctidxpproach: Columbus foods with low w-6/w-3 ratio of
fatty acids, may play a protective role. Many adeeparameters such as higher concentrations of
proinflammatory cytokines, transcription factorslatdhesion molecules, free radicals and decrease in
nitrite levels were shown to be related to theatietomposition and thus may serve as independent
predictors of ACS. Diets rich in w-3 fatty acidéamins, minerals and antioxidants and low in redin
carbohydrates cause decrease in levels of plaspid fieroxides, antioxidant vitamins, serum
Glutamic Oxaloacetate Transaminase (SGOT) and teaElahydrogenase (LDH) cardiac enzymes in
patients with ACSResults: Available evidence indicate that cardioprotectiiet dan decrease sudden
cardiac deaths, total cardiac deaths, non-fatabdétibns and total cardiac events among patients
receiving such diet compared to standard diet. &tigting evidence support that diet rich in w-3yfat
acids, vitamins, minerals and antioxidants with lefined carbohydrates may be beneficial to vascula
endothelium and myocardium and thus seems to fum@s cardioprotective in patients with ACS.
Conclusion: The Western foods that lack essential vitaminsenails and w-3 fatty acids and that are
rapidly absorbed should be avoided in patients W@S. More studies especially in the context of
developing countries are required for establishivggvital role of the cardio protective diet.
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INTRODUCTION death continued to be high for six months after the
AMI.Apart from the risk of mortality, a similar ts
The Acute Coronary Syndromes (ACS) encompassemains for reinfarction after admission to the fitad
a spectrum of unstable coronary artery disease frorim the next one year after discharge but would ddpe
unstable angina to Acute Myocardial Infarction (AMI upon modification of risk factors and mode of treant
It has been reported that the risk of death inteacu (Liew et al., 2006; Tecet al., 2007; Singtet al., 1992;
myocardial infarction AMI or ACS before admissiant 2001; 2004; 2006). Further, though the risk prexuigct
hospital was up to 20% . However, the death rdtes a of nonfatal AMI (NFAMI) have been studied
admission to the hospital were decreased signifigan (www.Columbus- concept.com), the risk factors in
upto 7% patients die before discharge and the afsk patients with NFAMI ignore risk among those whodlie
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due to greater risk before coming to the hospitad a breakfast (40.7-11.8%), rich in TFA, linoleic acid,
many patients with triggers of AMI may die becao$e saturated fat and refined carbohydrates intakese wer
sudden cardiac death. Although in this aspect, thalso significantly greater among ACS patients,
correct levels of risk factors among populatiorColsta  compared to control subjects.
Rica were not represented this study (www.Columbus-  Serum level of nitrite (an indicator of Nitric (e,
concept.com), the study signified a noteworthyrafite  NO) was significantly decreased in patients withGAC
to indicate to the western investigators that gwells of compared to controls (mean + S.D. mean + SD:0.36+
risk factors in the developing world may be diffsre 1.42 Vs. 0.96 + 1.48uM, Confidence Interval (CI)
than that of developed countries. In this contelt  difference 0.60,0.34-1.02). After 4 weeks of folloyy,
and lifestyle guidelines for prevention computedtfte  serum nitrite level recovered showing significant
developed countries have to be modified for theincrease without such changes in the control group
developing world. (0.88 Vs. 1.09uM; CI 0.21,0.67-1.12). The incidente
Genetic and nutritional factors and mal adaptation lipoprotein(a) excess (>30 mg @) and mean levels of
appear to be quite important in the pathogenesit anlipoprotein(a) (difference 6.4 mg dt. 95% confidence
prognosis among patients with AMI (Liesval., 2006; interval 2.8-10.5) was significantly greater in th€S
Teoet al., 2007; Singtet al., 1992). Jordanian patients group compared to control subjects. Serum levels of
with AMI have been shown to have increased plasmaitamin E, vitamin C, beta-carotene, coenzyme Q10,
lipoprotein (a) levels. AMI may be due to thromisosi  magnesium and potassium were declined significantly
the unstable plaque and may be associated withnd insulin, glucose, triglycerides and lipoprotéa),
activation of neurohormones and proinflammatoryTumor Necrosis Factor (TNF)-alpha and Interleukin 6
cytokines, resulting into neuroendocrine dysfunctio (IL-6) were significantly raised in ACS comparedheir
which worsens the prognosis in AMI. There may belevels after 4 weeks of follow up.
periodontal disease, oxidative stress, hyperglyaemi There was a significantly greater occurrence of
hyperinsulinemia and hyper triglyceridemia, inceshs acute ACS events in the second quarter of the 4@y (
levels of catecholamines, free fatty acids andisoirt vs. 18.3, 12.9, 27. 7%), compared to other quarters
Increased consumption of proinflammatory foodshsuc circadian rhythm was also noted for serum leveNef
as refined starches and sugar, trans fatty acifsfatty  showing significantly lower nitrite in 6.00-12.00NA
acids and saturated fat and Trans Fatty Acids (TFAheriod compared to afternoon,12.00-18.00 h period
may increase free fatty acids, oxidative stress an@o'27+ 1.12 Vs. 0.42+ 1.44 uM). The differenceshie

proinflammatory cytokines,' cagsing endothelial yitjte levels in the two groups indicated that levels
dysfunction (Singfet al., 2001; 2006; 2004). Therefore of nitrite appear to be a risk factor of ACS. Tloavér

consuming promflammatory foods  could . be ANjevels of nitrite during acute stage of AMI and its
important predictor and cause of bad prognosis@sA recovery after 4 weeks of follow up implied that

because these  patients have a preexIStIngransient hyperglycemia and hyperinsulinemia may al

proinflammatory  milieu in  association  with be responsible for its increase, (apart from logirane
atherothrombosis (Singlet al., 1992; 2001; 2004; . bonsi s » (ap m logi!
intake and sedentary behavior) by inhibiting the

2006). In thi d, Columbus foods with ) ;
). In this regar UMb 1000S Wi prc)perwexpressmn of NO receptors caused by metabolic

6/w-3 ratio of fatty acids may play a protectivdero . St o
Hypercholesterolemia is known risk factor for heart™®@ctions evoked by ACS. Reduction in antioxidants

disease such as atherosclerosis and AMI and certa}fitamins may be due to increased oxidative stresstw

hypolipedemic effects and thus may be useful in th@eneration which may also influence NO levels and
treatment. cause endothelial dysfunction. The risk factorsitesl

In one study, among 54 patients with Acuteto lipid profile in cardiovascular diseases and Aldve
Coronary Syndromes (ACS), 41 patients had Acutdeen shown to be associated with the elevatedesdic
Myocardial Infarction (AMI), 5 possible MI, 4 cases of oxidative stress with concomitant decrease inrse
unstable angina and rest 4 angina pectoris (Séhgh,  antioxidant vitamins levels.

2004). The control subjects (n = 85) were randomly In India AMI, diabetes and hypertension are more

selected from the population, drawn from a simélge  common among higher social classes compared to

and sex of the subjects. Increased consumptiorFé&f T lower social classes, possibly due to lower fahkat

(>5g/day) was significantly greater among ACSand enormous occupational physical activity in lowe

patients compared to controls (50.0 Vs. 0.0%,)gear social classes (Singtt al., 2005). Though the roles of

meals (>1000 K cal) (50.0 Vs. 29.4%,) and largevarious risk factors and dietary fatty acids, talmac
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physical inactivity, abdominal obesity and alcoholinflammatory and antiatherogenic properties. Howgve
intake, as risk factors of AMI have been studiedeating a high-fat meal together with vegetable food
(Kabagambest al., 2007), there is no mention of the rich in natural antioxidants largely prevented the
role of refined starches and sugar, large meald)egative effects on endothelial function. Endotdeli
decreased intake of fruits, vegetables and nuts ardysfunction acutely triggered by the consumptioraof
serum nitrite levels as risk predictors of AMI. A high-fat meal rich in saturated fatty acids wasuoedi
circadian rhythm of AMI in the second quarter oft24 by the simultaneous consumption of a vegetabldragrv
was also reported (Singkt al., 2004). There was including pepper (100 g) tomatoes (100 g) and ¢suro
increased platelet aggregation and blood pressur@00 0). It seems that these foods are slowly téges

variability and decreased heart rate variability in@nd absorbed without causing any significant inseea
association  with higher  concentrations  of IN free radical stress and free fatty acids, whiha

catecholamines, oxidative stress and cytokines desiw characteristic of Columbus foods and therefore such
6.00-12.00 h in the morning .Eating a heavy brestkfa ;0006165_ 210%311|mpr0ve the prognosis in AMI (Singhal.,

rich in proinflammatory foods; TFA, linolenic aca&hd ! ): . .
refined starches and low in w-3 fatty acids mayehav h The promﬂ;}mhmatory cytolﬂneds ?r(_e know? tot;nsult
predisposed the patients to AMI in various stu@&agh the neurons which worsen in the deficiency of vatyf

: . acids which are responsible for the survival of the
et al., 2001; 2004). There was an increased SUperOX'dﬁeurons. It has been Psuggested that the w -3 datts
ion generation in leukocytes and mononuclear celis,

) L . : an regulate leptin gene expression and the
glucose ingestion in normal subjects, with enhancedsncentrations of anandamides in the brain, which i
activity of nuclear factorB (NF-«B), a transcriptional  tyrn binds to endogenous cannabinoid receptors and
factor regulating the activity of at least 125 ggn@ost  regulate food intake and satiety. In the Indian
of which are pro inflammatory (Sing&t al., 2006).  experiments (Cornelisseat al., 2007; Singhet al.,
Refined carbohydrates also caused an increasedn tw992; 1995; 2001; 2007; 2010), a diet rich in wagyf
other pro-inflammatory transcription factors, Aetiing  acids (1.8 Vs 0.5 g dayalpha linolenic acid) showed
Protein-1(AP-1) and Early Growth response protein-Isignificant benefit compared to the control groups.
(Egr-1), the first regulating the transcription mftrix  (12).Clinical trials with anti-inflammatory foods,
metallo-proteinases and the second modulating theoenzyme Q10, w-3 fatty acids and statins in ptgien
transcription of tissue factor and plasminogenvattir ~ with proven proinflammatory status with due
inhibitor-1.These adverse factors related to diayfme  consideration to diet will be helpful as their pleopic

independent predictors of ACS. effects may prove beneficial in this setting (Dederil
The consumption of a mixed meal resulted in aretal., 1999; De Meester, 2011). _
activation of (NFkB) which is known to be associated Clinical trials, using the Mediterranean food

with the generation of Reactive Oxygen Species (ROSapproach are also in line with the above experiaient
by mononuclear cells. Superoxide anion appearseto band epidemiological evidence. In the Lyon Diet Hear
an activator of at least two major pro-inflammatory Study (De Lorgerilet al., 1994; 1999; Renaue al.,
transcription factors, NkB and AP-1. Previous 1995), 605 patients who had a myocardial infarction
findings, demonstrated that after oral or intraweno were randomly assigned to a ‘Mediterranean-styiet d
glucose challenges, in both normal subjects anithén ©Or a control diet resembling the American Heart
patients with type 2 diabetes mellitus, there was aAssociation Step | diet. The Mediterranean diet ehod
increased generation of ROS and raised circulatingupplied 30% of energy from fats and<10% of energy
levels of proinflammatory cytokines, such as TtF- from saturated fatty acids, whereas the intake &8 1
IL-6 and Interleukin 18 (IL-18) (Singkt al., 2006). A (n-3) (a-linolenic acid) provided >0.6% of energy.
single high-fat meal produced endothelial activatias ~ After a mean follow-up of 27 months, the risk ofane
evidenced by increased concentrations of the adhesi acute myocardial infarction and episodes of unstabl
molecules Vascular Cell Adhesion Molecule-1 angina was reduced by ~ 70% by the Mediterranean
(VCAM-1) and Intercellular Adhesion Molecule-1 diet; moreover, total mortality was also reduced by
(ICAM-1), in association with raised plasma 70%.

concentrations of IL-6 and TN&:- (Singhet al., 1992; The role of an ‘Indo-Mediterranean diet’ in 1000
2001; 2004; 2006). A high-fat meal which may bepatients in India, with existing coronary diseaseab
large, may increase the circulating levels of IL-B8 high risk for coronary disease was studied by Satgih
pro-inflammatory cytokine supposed to be involvad i (2002). When compared with the control diet, the
plaque destabilization associated with the simelbars  intervention diet was characterized by increastkeof
decrease of circulating adiponectin, an adipocytemustard or soybean oil, nuts (walnuts, almonds),
derived protein with insulin sensitizing, anti- vegetables, fruits and whole grains.
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Table 1:Comparison of dietary intake of intervention graum control group of acute myocardial infarctioteabne year intake ( (tubers not

included)
Intervention group (n = 204) Control group (n = 202

Foods and nutrients
Fruits and vegetables (g ddy 575+91.4** 220.5+£19.6
Legumes and pulses (g djy 95.0+8.9** 45.6+5.60
Almonds and walnuts (g day 75.545.2%* -
Fish (g day") 22.4+4 1% 10.5£3.50
Chicken (g day) 10.2£3.2* 66.5+10.5
Mustard or soybean oil 31.5+5.5** 6.8+2.80
Butter or clarified butter (g. day 3.3+0.71* 12.6+£3.50
Skim milk (mL day®) 152414 .5* 165.5+16.1
Wheat chapatti 30.615.5 55.6+7.80
Bread, biscuits (g da) 25.5+6.2** 212.2+18.1
Rice and wheat cereals (g ddy 30.615.5 35.6+4.80
Honey or raisins (g da) 5.5+1.2 -
Sugar (g day) 12.6+£3.4* 30.5+7.600
Alpha-linolenic acid (g day) 1.8+0.66** 0.65+0.14
Ascorbic acid (mg day) 440.6£100.6** 160+38.0000

P values were obtained by comparison of interveraiad control groups after 1 week and after 1 yearp<0.05, **: p<0.01
Modified from (Singhet al., 1997; 1992)

Table 2: Effect of Cardioprotective diet on cardeents (after one \Nestern foods that are rapidly absorbed should be

year) m . Control avoided and the diet rich in the vitamins and
gnroelj\ée(r; '2204) g?;ug)(n =o02) antioxidants, known to prevent mind-body interausio
Non-fatal myocardial infarction  30(15) ** 48(24) and beneficial to vascular endothelium and myocandi
Fatal myocardial infarction 13(6)* 19(9) is desirable in patients with ACS.
gﬂggggtggrg;?gigs%tgaﬁlh) er 1%75)‘) There is limited evidence regarding the role of
Total cardiac mortality 20(10) ** 34(17) dietary intervention in patients with AMI (De Longje
Total cardiac events and deaths 51(25) ** 86(43) et al.,, 1999; De Lorgerilet al., 1994; Renaudt al.,

P value was obtained by comparison of interveriod control group ~ 1995; Singhet al., 2002). The effects of a diet rich in
by a Z test for proportions. *: = p<0.05, ™ = p&d. Values in .3 fatty acids, vitamins, minerals and antioxidant
parenthesis are number (%) Modified from (Sieghl., 1997; 1992) (fruits, vegetables, legumes, walnuts, almondsy, fis
- L mustered oils)and low in refined carbohydrates, in

There was a significant reduction in the rate Ofpatients with AMI were studied (Table 1) (Singthal.
fatal myocardial infarction by 33.3% and the rafe o 1992: 1997). All patients with a diagnosis of ACSré/
§udden Qeath from cardiac causes by 66.6% in thg{ssig’ned to an intervention diet (n = 204) or atrobn
Intervention group. _ diet(n = 202)within 48 hrs of the onset of the syomps

Moreover, the vitamins and minerals can prevent: ami The intervention group was advised to
stress and depression and the Mediterranean dretri -, ,sume 600 g dayof fruits, vegetables, legumes and
these can protect depression and thus may be bhefi 51,0nds and walnuts, in a soup or semisolid form.
for heart problems as well. Recently banana pe®le h 1omato soup, skim milk and curd (yogurt) were
been shown to have antidepressant activity which macommonly used to mix crushed almonds and walnuts
have implications in the treatment of AMI. Bananagnq other foods, which were grilled with musterdd o
contains serotonin and serotonin deficiency issk ri The control group was advised a low fat diet cdesis
factor for depression which in turn been relatetho  \yith National Cholesterol Education Program. (Table
the development of heart disease and to prognasis i1). Clinical characteristics, time elapsed from pyom
patients following AMI. Nutritional deficiency of onset to the index infarction, site of infarctioarug
essential vitamins, minerals and w-3 fatty acids ba  therapy and final diagnosis were comparable between
correlated with certain mental disorders. We preposthe two groups. Intake of foods and selected misie
that induced systems including dietary pattern @lon was assessed during the 1 week and after 1 year. IAf
with the thoughts and experience can change th@eek, plasma lipid peroxides, vitamin C and lactate
configuration of our brain connections and maygeig  dehydrogenase levels were determined (Fig. 1). Aesio
AMI because acute stress and elevated depressimaprovement in dyslipidemia and a decrease in diigla
symptoms appear to be risk factors and prognostidamage were observed in the fish oil and mustdrd oi
marker of cardiovascular disease. It is possibéd the  groups but not in the placebo group (Siegél., 1995).
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