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Abstract: Approach: While the Western diet is proatherogenic, Palbilistyle diet may be
protective against Cardiovascular Diseases (CVIRe}ults: Western diet is characterized with energy
dense, refined, foods with a high glycemic indexg.(erefined starches; biscuits and bread) and
unhealthy lipids (e.g., trans fats, saturated &ahega-6 rich oils) poor in omega-3 fatty acids,
phytochemicals and fibre. These diets are knowgrédispose inflammation and the epidemic of Non-
Communicable Diseases (NCDs). CVD, diabetes msllitobesity, cancer and depression, are
associated with increased production of Thrombox##e (TXA2), leucotrienes, prostacyclin,
interleukins-1 and -6, tumor necrosis factor-alf@mal C-reactive proteins in the tissues. Increased
dietary intake of omega-6 fatty acids is known mhance all these biomarkers which have adverse
pro-inflammatory effects resulting in to CVDs. Ftinoal food approaches including consumption of
a Mediterranean diet rich in fruits, vegetablegssnoanola oil, olive oil characterized with low ega-
6/omega-3 ratio in the diet, as well as physicéiviag and meditation can modulate inflammation as
well as body-mind interactions and may be protectgainst risk of CVD and all-cause mortality.
Conclusion: Inflammation appears to be an important unifyingpdthesis. In the absence of
inflammation in the tissues, total cholesterol atider lipids may have neutral effects in the aaleri
tissues and myocardium. Therefore, the tissuessiply the main issue for treatment.

Key words: Non-Communicable Diseases (NCDs), Cardiovasculae&@e (CVD), Alpha-Linolenic
Acid (ALA), Coronary Artery Disease (CAD), Saturdtfatty Acids (SFA)

INTRODUCTION role in the genesis of proinflammatory responses
(Takahashiet al., 2012) that a higher blood omega-
The focus of this review is based on the following6/omega-3 fatty acid ratio may adversely change
premises and evidence, viz. (a) apparently nonmembrane structures and associated signalling
significant evolutionary change in human geneticmechanisms. The cumulative evidence behind this
composition, that shaped human needs, over severedview suggests that it is the latter point whichrits
recent millennia, (b) the dietary advice given Iogiant ~ further, perhaps novel, research on membranes
Eastern physicians for the prevention of atherossle  structures in relevant end-organs. All these issres
and heart attacks, (c) the generally adverse diamatdiscussed below.
change in dietary composition in modern times, The diets oHomo sapiens was characterized with
presumably affecting gene regulatory mechanismspatural foods; fruits, vegetables, green leavesdse
giving rise to cardiovascular and related dise#lsasis  eggs, fish, meat from running animals and honeyndur
supported by epidemiological and clinical trial the Paleolithic period (Eatoet al., 1988; 1998). These
evidence, (d) that the brain-body (liver, heart gud  foods were also available to pre-agricultural husnan
axes), i.e., mind-body interactions play an impatrta which shaped modern human’s genetic nutritional
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requirement (Simopoulos, 2003; 2009; Meester, 2008yhich would be clear from the following verse. “Hiea
2009). Cereal grains (refined) and vegetable di t attack is born by the intake of fatty meals, ovéngga
are rich in omega-6 fatty acids and trans fatslamdn  excess of sleep, lack of exercise and anxiety” &l
amino acids are relatively recent addition to thenn  sytra, 600BC.

dietary patterns that represent dramatic depaftora Sushruta (600 BCE) (Bhishagratna, 2006) who
those foods and nutrients to which we are adaptegias a surgeon from Vishwamitra family, gave a more
(Simopoulos, 2003; 2009; Meester, 2008). Early martiear description of atherosclerosis enadroga;
also had enormous physical activity without any takn “Excess intake of fatty foods and lack of exercise
stress. The role of fatty acids, essential and noncauses obesity and narrowing of the channels taking
essential amino acids, antioxidants and vitamin@&  plood to the heart. It is useful to use googobHdla
prevention and pathogenesis of Cardiovasculagnd silajit in the treatment”. These herbs are kmoov
Diseases (CVD), type 2 diabetes and insulin rest&a have high content of antioxidant flavonoids, vitami
are well known (Esposito and Glugliano, 2006; Katch znd minerals as well as fibres.

et al., 2008; Meester, 2009; Furgal., 2009). There is About 2000 years ago (1st century), Confucius
evidence that the Mediterranean diet which ha?(Hsu, 1974), the Chinese philosopher taught his
similarity with Paleolithic diet can influence bmai stydents, “the higher the quality of foods, thetdreand
function related to gut-liver-brain-heart axis icaling pever rely upon the delicacy of cooking”. Thus a

its influence on mind-body connection (Singhal.,  dietary guideline based on experience, observatigh
2008; Wanget al., 2008; Singtet al., 2011a; Wilsoret  thinking was given as; "cereals the basic, frule t
al.,, 2011). subsidiary, meat the beneficial and vegetable the

There have been marked changes in the foodupplementary”. Therefore, according to WHO experts
supply with the development of agriculture about(Anon, 1990), the concept of eating, a diet high in
10,000 years ago from now. However, only a non-gnimal foods and preference for meat and greasysfoo
significant change in our genes occurred duringod®  was shaped in China.

10 centuries, due to the presence of omega-3 fatty However, possibly the meat was rich in omega-3
acids, amino acids, vitamins and antioxidants ia th fatty acids without any trans fat and w-6 fat ahe t
diet. However, now humans appear to live in atotal fat intake remained within desirable limitedavas

nutritional environment which completely differofn not excessive as in the West. Therefore, this adbic
that for which our genetic constitution was seldcte the Chinese thinker appears togsefound

(Eatonet al., 1988, 1998; Simopoulos 2003; Meester,
2008; 2009). Food consumption patterns have changgthod and nutrient intake during Paleolithic period:
significantly during the last 100-160 years, cagsin The food and nutrient intake among hunter-gatherers
increased intake of Saturated Fatty Acids (SF@DST and among Western and Asian popu|ati0n5 show
fat, refined carbohydrates and linoleic acid andmarked reduction in the consumption of omega-3 fatt
decrease in omega-3 fatty acids, from grain-fetlecat acids, vitamins, antioxidants and amino acids and
tamed at farm houses, rather than meat from runningignificant increase in the intakes of carbohydvate
animals. In South East Asia, 60% of the mortality mainly refined), fat (saturated, trans fat ancbléic
occurs due to Non-Communicable Diseases (NCDsjcid) and salt compared to the Paleolithic period
where diet and lifestyle may be responsible forséhe (Tables 1-5). The protein or amino acid intake ®ds
deaths (Danst al., 2011). Apart from hyperlipidemia fold greater (33 vs. 13%) in the Paleolithic diet
and hyperglycemia, oxidative stress and inflamnmatio compared to modern diet (Table 3). Approximately
appear to be important mechanisms in the10,000 years ago, prior to the Agricultural Reviolot
pathogenesis and prevention of diet related NCDgur diet was based on an enormous variety of wild
(Singh et al., 1992a; Espositet al., 2004; Vogel, plants. However, today about 17% of plant species
2006; Singket al., 2009). provide 90% of the world’s food supply which is
Adverse effects of the diet were known to Indiansmainly contributed by grains. Wheat, corn and rice
from the ancient times, which are evident from theaccount for three fourths of the world’s grain
following verse from an ancient scripture Bhagwatge production on which humans are dependent for food
(Bhagavad-Gita, 1998). "Foods which are bitterdaci supply. Grains are high in omega-6 fatty acids and
salted, burnt, fried and pungent, give rise to paincarbohydrates and low in omega-3 fatty acids and
mental stress and diseases” (3100 BC). Charaka (6GDtioxidants compared to leafy green vegetabletrEa
BC), a great physician of India, knew about therol ~and co-workers (Eatoret al., 1988; 1998) have
diet and lifestyle in the pathogenesis of hearackit —estimated higher intakes for protein, calcium, psitam
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and ascorbic acid and a lower intake of sodiumhen t Table 1: Foo? gnd nutrient intake among hunteregathand Western
diet of the late Paleolithic period than the cutreiets populations
. . . Food and nutrient
in the developed and developing countries. Greafy le

Hunter-gatherer Western population Asians

X L Energy density Low High Low
vegetables are also rich sources of antioxidantSprotein High Low-moderate  Low
magnesium, omega-3 fatty acids and carotenoidssel he Animal High Low —moderate  Low
appear to be high in the Paleolithic diet. The @irst ~ Yegetable very low Low —moderate  Low

. . . . Carbohydrate Low-moderate Moderate- High-slow
which were from both animal (running animals and (slowly absorbed) rapidly absorbed
eggs) and plant sources (green leaves and seeds), High (>30g) High
should have been composed of both essential and nofi’® row h‘i’;‘(flsg) Low
essential amino acids (Table 1 and 3). Animal Very low High High
Vegetable High(2.3g/day) Low (0.2g/day) 0.5-0.85g

Fatty acids in the diet and development of CVDs Total omega-3 Low 2.4 High 15-20 25-50

. Ratio omega-6:0mega-3 High low moderate

and dlabetes:The_re has been an €NOrmous inCrease iyamins and minerals

omega-6 fatty acid (about 30 g dgyin the diet due Tote: Modiied from Eatonel ., 1998 and Singrel . (20110),

to the production of oils from vegetable seeds sagh references, 1,2,44

corn, sunflower, sai flower, soybean and cotton.
. y . . Table 2: Estimated fatty acid consumption in tie Raleolithic period

Increased intake of meat has resulted in greatakén

. ) . Sources Fatty acids (g/day)
of arachidonic acid (0.2-1.0 mg ddy whereas the piants en 35.65/day
consumption of Alpha-Linolenic Acid (ALA) has Linoleicacid 4.28
decreased (about 0.55 g @yand the amounts of A'r?irn‘j;“”o'e'c acid 114
Eicosapentaenoic Acid (EPA) and Docosahexaenoigingleic acids 456
Acid (DHA) are 48 and 72 mg dayrespectively Alpha-linolenic acid 1.21
(Table 4-6). A relative and absolute decrease if°@

) . inoleic acid 8.84
omega-3 fatty acids has led to an imbalance andpha linolenic acid 12.6
increase in the ratio of omega-6/omega-3 fattysatod ~Animal
up to 50 in South Asia and other developing coestri /Arachidonic acid(omega-6) (AA) 181

. . Long chain omega-3 fatty acids
copsummg vegetable seed oils (gorn, soyabearEiCosapemaenOiC acid(omega-3)(EPA) 0.39
saiflower, sunflower, cotton) (Lorgerit al., 1994;  Docosatetraenoic acid(omega-6) (DTA) 0.12
Singhet al., 2002; Harper and Jacobson, 2005; @al Docosapentaenoic acid(omega-3)(DPA) 0.42
al., 2008; Solfiet al., 2010). Saturated Fatty Acids $§;‘I’T§:gexci‘;?r?'g n‘:‘gs;f’?’,“fzﬂ?'zi(ggA) f'zzg
(SFA) and Trans Fatty Acids (TFA) elevate, PUFA g s of omega-6/omega-3 0.70
decrease and mono-unsaturated fats MUFAs havEnoleic acid/alpha linolenic acid+ 1.79
beneficial effects on total and low Density AA*DTAEPA+DPA+DHA

Total omega-6/omega-3 0.77

Lipoprotein Cholesterol (LDL) as well as on HDL Note: Modified from Eatonet al. (1998) ref 4 and Singlet al.
cholesterol. Omega-6 PUFA and TFA also decreas@o1ib), Ref 6

HDL cholesterol and increase insulin resistanceg fr

radical stress and inflammation, which may enhancéable 3: Nutrient composition in the late Paleddittand current

atherosclerosis (Lorgeriet al. 1994; Singhet al. ___recommendations

2002; Harper and Jacobson, 2005). Increased intallp%é’rt:'g;t I_F?etlleeolithic (igé:)e;:nendation
of total fat, TFA, SFA and omega-6 fatty acids andy dictary energy %

refined carbohydrates, may cause insulin resistancerotein 33 12

resulting in metabolic syndrome (Meester, 2008; Carbohydrate 46 58

Singh et al. 2008). Decreased intake of MUFA Fat 21 30

(Singhet al., 1996; 1999; 2000; Arattt al., 2004), 5ol % moderate alcohol
omega-3 fatty acids (Singdt al., 2011c; Pellat al., Cholesterol, mg 520 300

2003; Simopoulos 2003; Kartikest al., 2010), fibre  Fibre, g 100-150 30-60

and phytochemicals, may enhance the metaboli€odiummg 690 1100-3300
syndrome, leading to CVDs and other chronicScum md 1500-2000 800-1600

y ! 9 Ascorbic acid, mg 440 60

diseases (Lorgerit al., 1999; Kangget al., 2004; Iso
et al., 2006; Meester, 2009; Eaton, 2009).
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Table 4: Ethnic differences in fatty acid levels thrombocytes  Paleolithic-style diet on cardiovascular functioasd
phospholipids - and percentage of all deaths flom\ g geveral of these studies were conducted when

cardiovascular disease . . .
Europeand  Japan _ Greenland thrombolysis and angioplasty were not freely avdéda

USA % % Eskmos %  for the treatment of Acute Coronary Syndrome (ACS)
Arachidonic acid(20:4w6) 26 21 8.3 (Singhet al. 1992b; 1992c). Therefore it is not possible
Eﬁ;’ji?iﬁi‘;“;‘l;ﬁ;ﬁéi‘_’f°mega"” o° B to conduct such studies again to demonstrate tbeofo
Mortality from 45 12 7 diet in the prevention of ACS, although the present
cardiovascular disease authors (Singtet al., 1995; 2011b; 2011c) and many
Note: Modified from Singhet al., 2011b, their references 1,2,44 other agencies now advise increased intake osfauitl

Table 5: Fatty acids ratio in the diets vegetables for the prevention of CVDs (Anon 1988;

1990; 1991). A recent study reported that one micro

Subjects Omega-6/omega-3 . / ! . . .
Baleolithic 079 Estimated RNA in particular, MIR 168a, which is highly enrth
Greece prior to 1960 1.00-2.00 Clurrent 7.10 in rice, was found to inhibit a protein that hetpsnove
Japan 4 Early 1-2 - i i i

india. rural E61 Priot 10 1960, 3-4 Low-Density Lipoprotein (LDL) from_ the blood,
India urban 38.50 Prior to 1960, 5-10 suggesting that microRNAs can influence gene
UK 15 Prior to 1960,10.00  expression across kingdoms (Zhagigal., 2011). Diet
Northern Europe 15 Prior to 1960,10.00 ¢an also provide beneficial or adverse effects ty i
USA 16.74 Prior to 1950 7-8 ; o . . :

Eastern Europe 20-25 Estimated influence on gut-brain-liver axis leading to ingeaor
Indian hunter-gatherers 1.00-2.00 Estimated decline in CVDs (Gakt al., 2008; Wanget al., 2008).
Note: Modified from Singhet al., 2011b, their references 1,2,44 These gut-brain-liver studies and others (Petlaal.,

2003; Simopoulos, 1999); Kang al 2004; Meester,
2009; Eaton, 2009; Sing#t al., 2010; Kartikeyet al.,
32010). There is an experimental study which shothed
increased availability of omega-6 fatty acid in tissues,
enhances the formation of omega-3 fatty acids ley th
animals due to extraordinary capability of the aalgrto
afight the adverse effects of omega-6 fatty acidan(set

Effect of Paleolithic-style diet on coronary artery
disease:Recent studies indicate that a prudent dietar
pattern, similar to a Mediterranean-style diet ¢Biet
al.,, 1992a; Renaudt al., 1995; Trichopoulouet al.,
2003; Espositet al. 2004; Knoopst al., 2004; Hezt al.,
2007) may be protective against NCDs; cardiovascul

diseases (Vogel, 2006; Heidemanral., 2008; Singtet al., 2004).These studies, further emphasize that tihe

al., 2009), hypertension (McCadt al., 2009; Singhet . Do g -
al., 2011c), coronary artery diseases and strokeg(Bun }E;g?sv}lg:cg\}%;hg nz]z'tﬂésrsﬁgézther than assatiask

al., 2008), metabolic syndrome (Esposito and Gluglian

2006; Katcheret al. 2008), myocardial infarction Epidemiological studies: Epidemiological studies
(Gramenziet al., 1990; Singtet al., 2006; 2009; Iqbadt  indicate that a prudent dietary pattern charaaerizy
al., 2008), type 2 diabetes, osteoporosis and degféreer  fryjt, vegetable, legume and whole grain intakeemwp
diseases of the brain. Further studies showedatiiafit  to be protective. The protective effects of prudent
and vegetable enriched diet can protect agaln&]ietary patterns appear to be due to a low omega-
myocardial infarction and modulate microvascular6/omega-3 ratio of such diets because Westerradigt
function (McCallet al., 2009). The beneficial effects of South Asian diets have high omega-6/omega-3 rdtio o
the Paleolithic prudent dietary pattern may be bsea 20-50 as shown in recent studies (Peflaal., 2003;
of low omega-6 fatty acids and high content of Aph Meester, 2009; Eaton, 2009; Kartikey al., 2010;
Linolenic Acid (ALA), antioxidants, flavonoids, Singh et al., 2011d). The INTERHEARTSstudy,
vitamins and carotenoids present in the diet. Or8ga involving participantsrom 52 countries (Igbaét al.,
fatty acids, such as ALA, is rich in mustard oilmuts,  2008) examined the relationship between dietary
green leaves, whole grains and seeds and EPA anmgtterns and risk of Acute Coronary Syndrome (ACS).
DHA are rich in fish and fish oil and can protega@st  Consistent with previous studies in single within-
ventricular premature beats and myocardial infarcti populationcohort studiesthe authors found an inverse
(Harper and Jacobson, 2005; Hares al., 2007; associatiorbetween the prudent pattern score and risk
Campos et al., 2008). Randomized, controlled of ACS and a significarpositive association between
intervention trials (Singlet al., 1992b; 1992c; 2002; the Western pattern score and increassi of ACS.
2011c; Sofiet al., 2010;) also confirm that a Paleolithic No association of Oriental diet with risk of ACS sva
style diet can cause significant decline in motyidind  reported. A dietary risk score based on 7 food stem
mortality due to cardiovascular events which may behe food-frequencyjuestionnaire (meat, salty snacks,
because of the ALA present in such a diet (Lorgatril fried foods, fruits, greerleafy vegetables, cooked
al., 1994; Gakt al., 2008). . vegetables and other raw vegetableal constructed
These findings need re-emphasis because of nepy the authors. The investigators found that a drigh
research evidence showing multiple functions ofscore, indicating a poor diet was stronglgsociated
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with ACS risk and the subjects in the highest dleaaf  from non-CVD, non-cancer causes. Cancer was not
thescore had nearly a 2-fold increased risk, everr afteassociated with the inverse prudent dietary pattérn
adjustmenfor established coronary risk factors. On thecomparison of thehighest and lowest quintiles of
basis of an arbitrary cut point dhe score (top 3 adherence showed that consumptibthe Western diet
quartiles versus the bottom quatrtile), theestigators was associated with increased total morta{Ry%),
estimated that 30% of Myocardial Infarction (M)ubd  CVD mortality (22%), cancer mortality (16%) and
be explained byunhealthy diets worldwide. The mortality from non-CVD, non-cancer causes (31%).
INTERHEART study is the firdarge study to quantify Hence, except for cancerisk relationships for the
eating patterns in all geographic regiofishe world. It  prudent and Western dietary patteappear to be the
provides evidence that despite different fawdbits in  inverse of each other. Mortality thus was increased
various populations, reproducible patterns cafobed  adherence to the prudent diet decreased and adberen
in diverse regions of the world. These findings arethe Western diet increased. In one cross-sectmnaby
importantbecause there has been a concern that dietaof 6940 subjects, above 25 years of age, fruitetade
patterns derivethrough a data-driven approach such asand legume intake were inversely associated wsthof
Principal Components Analysisay be highly unstable pre-hypertension and hypertension in five Indiatesi
and non-reproducible because of very differeaiting  (Singhet al., 2011c).
habits in different populations. A meta-analysis of cohort studies, quantitatively
In a large, prospective, observational study assessed the relation between fruit and vegetatake
(Heidemannet al., 2008) involving 72, 113 female and incidence of CAD which reported Relative Risks
USes Whowere_ free of Coronary Artery Disease (RRs) and corresponding 95% Confidence Interva) (Cl
(CAD), stroke, diabetes and cancéactor Analysis of CAD with respect to frequency of fruit and veajae

identified 2 dietary patterns from data collecteing . .
ial food f fi ires. O ttemtted intake (Heet al., 2007). A tqtal of 278 _459 subjec_ts
serial food frequency questionnaires. One pattatif dP143 CAD events) were included, with a median

prudent, was characterized by a high consumption e
vegetablesfyuit, legumes, fish, poultry and whole grains. follow-up of 11 years. The individuals who had less
The other pattermalled Western, corresponded to a highthan 3 servings/day of fruit and vegetables, thelgub
consumption of red megtyocessed meat, refined grains, RR of CAD was 0.93 (95% CI: 0.86-1.00, p = 0.06)
french fries, sweets and dessersdividuals were while those with more than 5 servings/day, the R w
classified by their level of adherence to bibi prudent 0.83 (0.77-0.89, p = 0.0001). This meta-analysis of
diet and the Western diet. After baseline dataectn  prospective cohort studies demonstrated that isecka

in 1984, follow-up lasted 18 years, during whicei  consumption of fruit and vegetables, less than Bdoe
6011 deathsccurred (3319 [52%)] as a result of canceriihan 5 servings/day is related to a 17% reduction,

1154 (19%) resultingfrom Cardiovascular Disease ; ; ) ; ;
(CVD); and 1718 (29%) resultinfjom other causes). Where_as mcr_eased intake to  3-5 se_zrvmg_s/d_qy IS
associated with a smaller and borderline signitican

There was a 17% lower risk of totalortality amon A _ . .
those who wereomost adherent to the yprudﬁetg reduction in CAD risk. These results provide evitken

(highest versus lowest quintile of adherence), &b 28 Supporting that 5 or more servings per day of fauid
lower risk of CVD mortality and 30% lower mortality Vegetables, are needed to protect from CVD.

Table 6: Effect of omega-3 fatty acid rich Paldutitstyle diet in patients with acute myocardidhnetion

Paleolithic-style diet group (n = 204) Standard di®up (n = 202)

Foods and nutrients 4-7 days After 1 years 4-7 days After 1 years
Fruits and vegetables (g. dgy 508.4(28.66) ** 575(91.4) ** 254.4(17.2) 220.9(8)
Potato, radish, 60.5(6.8) 115(12.7) ** 72.0(12.5) 555(32.5)
Legumes and pulses (g. D 80.5(6.6) ** 95.0(8.9) ** 52.5(4.6) 45.6(5.6)
Almonds and walnuts (g. Dz 82.4(5.7) ** 75.5(5.2) ** - -

Fish (g. Day-) 52.5(6.5) ** 22.4(4.1) ** 20.2(3.1) 10.5(3.5)
Chicken (g. Day}) - 10.2(3.2)* 76.2(6.5) 66.5(10.5)
Mustard or soybean oil 18.4(3.9)* 31.5(5.5) ** 123) 6.8(2.8)
Butter or clarified butter (g. Da}) 2.5(0.6) ** 3.3(0.71)* 10.5(2.6) 12.6(3.5)
Skim milk (ml day?) 161.2(12.0) 152(14.5)* 150.2(8.0) 165.5(16.1)
Wheat chapatti 5.5(1.6) ** 30.6(5.5) 50.6(6.6) 53.8)
Bread, biscuits (g. Da}) 10.6(2.2)* 25.5(6.2) ** 230.6(20.1) 212.2(18.1)
Rice and wheat cereals (g. DYy 25.6(2.4) 30.6(5.5) 30.2(3.1) 35.6(4.8)
Honey or raisins (g. Da 2.6(0.8) 5.5(1.2) - -

Sugar (g. Day) 16.4(3.7)* 12.6(3.4)* 25.5(5.4) 30.5(7.6)
Total Adherence score (%) 65.2(17.2) 63.9(14.8) .0(38.0) 71.0(30.0)
Total foods, 1027(232) 1184.6(254) 983.4(213) 862)2

Note: P values for mean (standard deviation) weteained by comparison of intervention and controugs after 1 week and after 1 year. * =
p<0.05, ** = p<0.01, Singkt al., 2012 their reference 40
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Table 7: Fatty acid consumption in the Paleolitttide diet group and standard diet group

At entry After one year

Before entry

All patients Paleolithic Standard Paleolithic Stard
Fatty acid KJ/day (n=406) (n=204) (n=202) (n=204) n-202)
Saturated 10.(0.39) 7.90.22) 10.90.38) 7.20.24) 10.80.36)
Monounsaturated 98.38) 9.50.37) 7.60.26) 8.00.35) 10.20.32)
Polyunsaturated 6.7 (0.30) 80144) 6.50.39) 8.6(0.39) 7©.26)
omega-6 6.8.29) 6.30.28) 6.30.29) 7.40.36) 6.20.24)
omega-3 0.0.07) 1.80.13)** 0.2(0.082) 1.60.12)* 0.3(0.083)
omega-6/omega-3 ratio 32H3)** 3.5(0.76)** 31.52.4) 4.40.56)** 20.62.1)
Main dietary oil Pea nut Mustard Sunflower Mustard Sunflower

Note: Values are mean(Standard deviation) **=p<0.01, Singhal., 2012, their reference 40

Dietary-patterning analysis has been increasinglyy high omega-6/omega-3 ratio of fatty acids igliikto
used recently, as an alternative method to traditio play a role in the globalization of obesiGyD, diabetes
single-nutrientinalysis because it can assess cumulativand cancer.
effects of the overall nutrients in the diétabitual ) _ _
intake patterns are typically quantified Isatistical ~Intervention trials on low omega-6/omega-3 fatty ad
methods such as Factor or Cluster Analysis or diettatio Paleolithic-style diet and mortality: Cohort
quality indexes based on prevailing dietary studies provide an association of diet with riskCafDs
recommendations or healthfuhditional diets e.g., the and deaths. However, randomized, controlled
Mediterranean diet (Renaatlal., 1995; Lorgerilet al., intervention trials are necessary to provide antifie
1994; Sofiet al., 2010), the Japanese diet (loal.,  proof that diet has a role in the prevention of GvD
2006) and the Indo-Mediterranean diet (Sirghal., (Singhet al., 2002; Galet al., 2008; Sofiet al., 2010).
2002; Pella et al., 2003). Principal Components |ntervention trials, using the whole diet approachfar
Analysis is commonly used to define dietary pasern produced are also in line with this epidemiological
using food consumption information to identify eyidence. The effect of Paleolithic-style diet was
common underlying dimensiofctors or patterns) of g,amined in patients (n = 204 intervention groups n
]Icooa?sdeclimgﬁe.th-reh%??g]eOdtoag\]/%?cghmﬁeeggc fg)ggs'te;]es 202 control group) with acute coronary syndromes,

. 9 which showed significant decline in total cardiaemts
cggglﬁteig mg edaecrri]vé)éhzrr.]dA Ciunmign earzszgoigeg(gmin%s well as in total mortality after 6 weeks and libeaefit
P continued after one year (Singh al., 1992b; 1992c).

relationships between various eating patterns and S © )
outcomes of interest suas CAD, diabetes mellitus, Further follow up for 2 years in this study (Singtal.,
2012) is different from the published work, becaiise

stroke and other chronic diseases. Eanialidation > Ul - PUBIL
studies found that 2 major patterns (the prudemt €mphasis is on the Paleolithic dietary patterns And

Western patterns) identified through Principal content of the diet to be responsible for the Sicamt
Components Analysis of food consumption data greater survival in the intervention group compated
assessed by food frequenayuestionnaires were control group (Table 6 and 7). Dietary patternsoleef
reproducible over time and correlated reasonaly  entry to the study showed a higher omega-6/omega-3
with the patterns identified from diet records. Theratio of 32.5 in the diets of both the groups. ivéstion
consistent association observed between the Western group A was advised a Paleolithic style diet withega-
unhealthydietary pattern (high in animal products, salty 6/omega-3 fatty acid ratio of 4.3 compared to stashd
snacks, refined starches and sugar faed foods and et group with ratio of 20 (Table 6 and 7). Aftefollow
Iow. in fruits and vegetables) and ACS riskdifferent up of 2 years, total mortality was significantlyctieed
regions of_the world from_ the INTERHEART stgdy and in the Paleolithic style diet group compared to toan
other studies as well as in our study, prowdasistent .\, a5 shown in Fig. 1 for the intervention group
evidence of the adverse effects of globalization O'Ic:lompared to control group (85.3% vs. 74.8%, p<0.001

humamutrition and chronic disease risk. However, this_l_h alit | ; biect ith
evidence is indirecbecause these studies did not . € Moraity was lowest among SUbjects with omega-

specifically assess the impact gfobal trade and 6/omega-3 ratio of less than 10 which showed graded

marketing on food consumption patterns acdifsrent increase with increase in the fatty acid ratio athbthe
countries (Renauet al., 1995; Knoopst al., 2004; Heet ~ 9roups as shown in Fig. 2. _
al., 2007; Heidemanet al. 2008; Huet al. 2008; Igbalkt In the Lyon diet heart study 605 patients who &ad
al., 2008; Singlet al., 2011c). Despite this weakness, mostmyocardial infarction were randomly assigned to a
recent studies suggest the current trend of dietary ‘Mediterranean-style’ diet or a control diet resdimd
convergence toward a typical Westeliat characterized the American Heart Association Step | diet.
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Table 8: Total cardiovascular events in the Paleiclistyle diet and
control group

Indo-Mediterranean  Standard Diet

Data diet (n = 499) (n=501)
Non fatal myocardial infarction 21 (4.2%)* 43(8.6%)
Fatal myocardial infarction 12(2.4%) 17(3.4%)
Sudden cardiac death 6(1.2%) 16(3.2%)
Total cardiac events 39(7.8%)** 76(15.2%)
Stroke 7(1.4%) 13(2.6%)
Stroke death 2 (0.4%) 3 (0.6%)
Total cardiovascular events 48(9.6%)** 92(18.3%)
Total deaths 24(4.8%) 38(8 %)

Note: Values are number (%), *= p<0.01, **= p<0.001, @iret al.
(2002), their references 35, 50
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up of 27 months, the risk of new acute myocardial
infarction and episodes of unstable angina wascesdiu
by about 70% by the Mediterranean diet. Moreover,
total mortality was also reduced by 70%. Long-term
follow up for 4 years also showed that the beneffici
effects of diet were continued.

Singh et al., 2002 tested an ‘Indo-Mediterranean
diet’ in 1000 patients in India, with existing coary
disease or at high risk for coronary disease. bifathe
patients (n = 499 vs. 501) were administered ardibt
in fruits, vegetables, whole grains, walnuts, musta
and soy bean oil as a source for omega-3 fat andest
(501) patients were advised to take prudent dieisad
by the National Cholesterol Education Program dtep
diet in 1988 (Anon 1988). At the end of 2 year doll
up, the Paleolithic-style diet group consumed
significantly more fruits, vegetables and legumiesnt
did the control group (537+127 vs. 231+19 g day
p<0.001) as well as more mustard and soy bean oil
(31+6.5 vs. 15.245.5 g day. The mean intake of ALA
was over two fold greater in the Paleolithic-styliet
group compared to control group. (1.840.4 vs. 0.8+0
g day®, p<0.001). The omega-6/omega-3 ratio of fatty
acids was slightly higher at baseline in the intation
group than in the control group (39112 vs. 34+£18) y
both these values are extremely high, reflectindjea
with a very high omega-6 content yet low omega-3
(Pellaet al., 2003). At the end of two years follow up,
this ratio showed a marked decline in the interieent

Fig. 1:Kaplan Meier survival curves: proportion§ o 9roup, which was greater than that observed in the

deaths after 2 years of either standard
Paleolithic-style diet: Singét al., 2012

—a— Control gr. (n = 202)
—e—Total (n = 406)
—m Intervention gr. (n = 204

Mortality (%)
o

0% &1() I5 20 25 30
“W-6/W-3 ratio

Association of W-6/W-3 ratio of fatty acids with mortality

ontrol group consuming control diet (9.1+12 vs.
21+10, p<0.001). The study endpoints were; sigaiftc
decline in the total cardiac events, sudden cardigsth
and non-fatal infarction in the intervention group
compared to the control group (Table 8).

Espositoet al., 2004 randomized 180 patients (99
men, 81 women) with tmetabolic syndrome to a
Mediterranean style diet, characterized with whole
grains, vegetables, fruits, nuts and olive oil ws.
cardiac-prudent diet with fat intake <30%. After a
follow up of 2 years, subjects in the interventidiet
showed greater weight loss, had lower C-reactive
protein and proinflammatory cytokine levels, hadsle
insulin resistance, as well as lower total choledtand
triglycerides and higher HDL cholesterol. The
prevalence of metabolic syndrome was reduced to one
half. The Japan Public Health Centre based stusdye(|

Fig. 2:Low (green) and high (red) between-groupal., 2006) showed that eating more omega-3 fattysacid
differential morta"ty risk based on omega- by increased intake of fish was associated with

6/omega-3 ratios. Data from Singtal., 2012

significant reduction in cardiovascular disease and
cardiac mortality. The diet and re-infarction tr{@urr

The Mediterranean diet model supplied 30% of energyt al., 1989) showed that modest intake of fish, 2
from fats and <10% of energy from saturated fattyservings per week, can cause significant a decrgase

acids, whereas the intake of 18:3 (n-8}liGolenic

acid) provided >0.6% of energy. After a mean foHow
189
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Since no benefit was observed in non-fatalbecause microRNA have been demonstrated in the
infarction, the authors concluded that omega-3yfatt blood and milk after feeding of rice to experiménta
acids may have prevented ventricular fibrillatiog b animals (Zhangt al., 2011). Therefore, for prevention
altering cardiomyocyte cell membrane phospholipidsof CVDs, eat 400 g day of fruits, vegetables and nuts
There is experimental evidence indicating thatwlg/  and another 400 g ddyof legumes and other whole
long chain omega-3 fatty acids in fish oil andyidish  grains along with 30-50g of canola oil+ olive odl t
have an important effect on the pathogenesis oprotect our tissues which is the major issue.
arrhythmias in the setting of myocardial ischema a
reperfusion both in-vivo and in-vitro (McLennahal., CONCLUSION
1988). There is additional evidence from other igsid
indicating the role of omega-6/omega-3 ratio otyfat
acids in the pathogenesis of Non-communicabl
diseases (Endrest al., 1989; Kumaret al., 1992;

Simopoulos, 1994; 2006; 2008; Appel, 2008). roportions of fruit, vegetables and nuts, leguraerd

There is clea_r evidence that_ dietary changes O.Eanola and olive oil. Furthermore, it has focusadhe
omega-3 fatty acid supplementation and decrease(f

In summary, this review suggests that the
eorevention of CVDs can be substantially achieved by
consuming a notional Paleolithic or Mediterranean-
style diet such as the daily consumption of sugabl

S . eed for more research on membrane and signaling
omega-6 fatty acid intake may induce a marke

T oo athways in end-organ tissue and the brain.

alteration in the omega-6/omega-3 fatty acid ratio
tissue. For example, a value of omega-6/omegai8 rat Conflicts of interest: There are no declared conflicts of
of 1-2:1 has been shown to be the ratio found & thinterest.
traditional diet of Cretans and it was this stubgttled
to the concept of a Mediterranean diet and itdicaiao ACKNOWLEDGEMENT
a Paleolithic-style diet discussed in this review.
Consequently, the myocardial and arterial tissug, ma
through conditioning by the nutrients of a Paldwndit
style diet, be protected against the otherwis
proinflammatory risk of a generalized Western diet. REFERENCES
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