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ABSTRACT

Coronary heart disease is marked as the third—fourth largest global deaths worldwide by addressing the attributes of
high increase hazard ratios across multiple variables: Hypertension, Dyslipidemia, Elevated cholesterol, chronic
inflammation and metabolic syndrome expressing the unawareness of risk assessment. Lycopene as a superior
carotenoid with antiatherogenic effect can be used consequently in preventions of long term cardiovascular risk
reduction strategies. Clinical trials on animals and human studies indicate the antioxidant property in lycopene is
beneficial on carotid plaques and aortic intima media thickness in vivo by stabilizing the effectiveness on
extraneous factors in behaving equally to statin drugs but act alternatively natural reflex adjuvant therapy. The
present review article support the therapeutic efficacy about lycopene in reducing coronary events significantly
with respect to its protective role in cardiovascular health.
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INTRODUCTION

Coronary Heart Disease risk factors formally established
at early 1960s with the initial findings of Framingham
Heart Study. Distinguishable evidences demonstrate
invariably Systolic Hypertension, Prediabetic state,
Dyslipidemia, Ischemic stroke, Smoking, obesity and
family history are the Degenerative factors remaining
deleterious on atherosclerotic inceptive thrombogenicity.
The mortality rate is 30% worldwide every year. As the
consequences detected loss of elasticity and interior
flexibility lead to occlusions at physiological stress
emphasizing modifiable and none modifiable risk factors
origin of sudden death if not treated periodically with
balanced nutritious diet or by drug therapy. A nutritional
diet is an important factor in the expansion of disease.™
The biological rationale entities focus on protective
antioxidant property of plant derived carotenoids against
atherosclerosis. Lycopene as a predominant phytosterol
carotenoid in human plasma of fatty esters efficacy
biosynthesis can be used as alternative traditional
medicine in dealing with uncontrollable chronic specific
components related to coronary heart disease, i e:
coronary atherosclerosis, Heart failure, stroke, Cardiac
arrest, congestive heart disease or chronic arterial
insufficiency.

The importance of lycopene as chromogenic confers
distinctive red color to lycopene crystals and follows up
with homeostatic regulations in deriving oxidative
process, triglyceride cholesterol, homocysteine and
endothelial dysfunctions.>® Molecular Sciences reveal
the irreversible non-enzymatic degradation of lycopene

with various oxidative metabolites affecting the blood
plasma levels by the accumulation of 3-keto-apo-B and
1515-apo lycopenoids among cleavage products.” The
action of carotenoids on immunity functionally
neutralizes and inhibits cellular HMGCoA reductase via
the realistic role in oversimplifying the regulation of
immune functions, genes, apoptosis and angiogenesis
with no pro-vitamin A activity remarkably correspond
the hyper-reactivity of reactive oxygen species and Nitric
Oxide generation throughout the critical stages of DNA,
lipids and proteins containing Chylomicrons and other
Apo-beta lipoproteins in blood circulation.

Lycopene as a constant singlet oxygen quenching in-
vitro with Polyunsaturated Fatty Acids compound
(PUFASs) convert singlet state into triplet state by the
dispersion of heat to convert the potency of anti-
inflammatory mediators modulating the metabolism of
active vasodilatations. Study on hypothesis alleged
protection of the antioxidant from atherosclerosis at the
least occurrence of antiatherogenic action through anti-
inflammatory effect on endothelial vasoactivation with
the inhibition of redox sensitivity and platelet
aggregation detectable in vivo by shedding endothelial
leukocyte molecules.®™ According to the Cochrane
2010-2013 reviews on cardiovascular disease conclude
effectiveness in reducing homozygous deficiencies
decline cognitive factor on statin drug therapy due to its
side effects statistics in medicine report to treat just rare
non-serious common reversible conditions.® This review
highlight the reflex potency of lycopene as a natural
carotenoid is purely virtue in medicine terminology at

WWW.ejpmr.com

37



http://www.ejpmr.com/

Hassah.

European Journal of Pharmaceutical and Medical Research

maintaining effective adjustments on impulsive risk
factors in both Molecular genetics and Evidence based
pharmacology.

Carotenoids and Human Health

Most of the carotenoids have mono, or dicyclic
compound structures in the form of cyclization comprise
30-90% of mixture total trans-cis isomers.”” All Trans
form 5-cis, 9-cis, 13-cis, 15-cis, 7-cis and 11-cis at stable
sequence most commonly identified and referring as all
E-lycopene.®* As an Antioxidant it has the powerful
ability of 10 times higher to trap peroxyl radicals than
that of alpha tocopherol and butylated hydroxyl
toluene.™) And after ingestion increase lycopene
concentration to its highest peak improving
bioavailability within 24 to 48hrs.

The independent mechanism generates free hydroxyl
radicals which destroy the cell membrane causing
oxidative damage during phagocyte activity in
suppressing circulating levels to form hydrogen peroxide
and C-reactive proteins. Therefore, to maintain optimal
oxidant antioxidant defensive mechanism eliminates
ROS, reduce inflammatory marker CRP, inhibition
against cardiovascular disorders by delicate the balance
between intra and extra cellular milieu outcomes and
hypothesize protective effect on immune responses to
explore the interactions of carotenoids on cell system.
Lycopene influence on cell growth factor with 40% of
suppression in cancerous cells at Mammary (MCF-7),
Lungs (NCI-H226), Human Leukemia (HL-60) and also
inhibit certain genes (Raji Cells).'***! The highest
Analytic concentration of lycopene is at Lung tissues (85
folds), Kidney (60 folds) and Adipose tissues (40 folds).
It predominantly originates in human organs with the
contribution of 60%-80% of carotenoids at Liver, Testes,
Ovaries, Prostate and Adrenal glands.

The data from European Study of Antioxidants
Myocardial Infarction and Cancer (EURAMIC) examine
the association between the adipose tissues and lycopene
concentration, the result is contrary, with high serum 7
beta-hydroxycholesterol concentration and the decrease
antioxidant is susceptible to high risk mechanical injury
on Cigarette smoking to molecules may progress the
concentration of C-reactive protein causative in carotid
atherosclerosis.">*! In supremacy, lycopene as a
phytochemical strong biomarker of carotenoids tends to
be a good fighter against myocardial infarction in the
condition of smokers interpreting the desirable
composition of lycopene epoxide and decline 80% direct
exposure to hydrocarbon gas phase by the formation of
buccal mucosal cells.””**! In termination, carotenoids as
plausibility inhibit lung carcinogenesis by modulating

the up regulation of insulin growth factor binding protein
3 and down regulation of phosphorylation to upgrade the
synergistic effect on atherosclerotic plaques of (0.04 +
0.065mmol/mol) at human carotid and iliac arteries in
medicine.*”!

Lycopene and Atherogenesis

Scientific evidences specify the association of blood
concentration of lycopene intake and the compensatory
coronary enlargements with shrinkage calcium score at
CCA-IMT nonsignificantly at case control study adjust
the independent risk factors of hypercholesterolemia
leading to hypertriglyceridemia.’®*?*21  On  the
population based subjects at CCA-IMT with the
measurements of lycopene on prognostic CVD endpoints
explains the susceptibility of LDL oxidation and
prolonged inflammatory process of atherosclerosis
adjusting the odd ratio on risk of MI, smokers and CAD
mortality in the variance of both internal and external
cholesterol health relevance.

Available affirmation  from Kupio Ischemic  Heart
Disease (KIHD), reports reproduces ultrasonographic
analysis track to detect intimae lumen and media
adventitia interfaces to estimate the initial staging.”® It
begins with the intrusion of toxic lipid peroxides and iron
crystals in aortic tissues constitute the pre-requisite of
advance aortic plaques. The reduced lipid accumulation
depositions at opposes the site lessen the risk of common
carotid artery thicknessand found enthusiastic
advantageous to human leukocyte tissues against
oxidative DNA damage.”*?"! Furthermore, double blind
study on healthy human volunteers on 5.7mg lycopene
pills on 25 days trials restricted TNFa production,
restrain edema formation and liver injury induced by
ischemia reperfusion with the consumable of 25 to
50mg/kg.?®

Clinical trials are conducted on “Atherogenic lipoprotein
phenotype” at animal model experiments indicating
increase in LDL and triglycerides with decrease in HDL
to measure regular lycopene extract serum level on 4-
8weeks with uniquely discovered antiatherogenic lipid
profiles decline 17% mortality rates of coronary
events.”” As summarized in Table 1 lycopene on various
dosing /body weight influence the physiological
concentration of lipid disposition at endothelium
dependant relaxation strongly beneficial in suppression
of high fat induced hyperlipidemia with the reduction of
increased aortic cholesterol esters in tissues.®” Hence,
lycopene serum concentration quarter the risk factor by
the adjusted mean and maximal/L (P<0.001) at clinical
health authorities.
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Table 1: Animal Studies using Lycopene in combination of Statin drugs to reduce Hypercholesterolemia.

Species | Lycopene Duration plios Lipid Profile Comment Status Result
Composition
Decrease tot-C with Tvoe | lesion of
Al LIDILAC i atmrosclerotic
Lycopene50mg/kg+ Cholesterol triglycerides but laques with
Rat Atorvastatin 50mg/kg Standard Diet | Hypolipidemia increased lipoprotein plag
Orally for 45days containing cholesterol level IS
’ o few foam cells from
placebo. significantly reduce lveonene
HDL-C (P<0.05) ycopene.
Baseline values of SO DRGSR DG
Hidh homeostasis brotectin and LDL-C with Decrease in plaques
. Lycopene 20mg/kg+10mg/kg Fluvastatin for g protecting decreased amount of formation at aorta
Rabbit . - Cholesterol vascular endothelium . .
4-8wks intrgastrically - - e cholesteryl esters in with no plaque
Diet with anti-inflammatory :
effect a_ortzfl \_Nlth decrease rupture.
) significantly (P<0.05)
Reduction in DNA
High TotC5.5 & with signfican
Cholesterol 1.45mmol/L _ 9
: Diet with Hvoerlinaoroteinem E]P‘O-?.O?()i g
. Lycopene30mg/day+Streptozotocin(STZ) . . yperlipoproteinemia ) yperlipidemia
PGS injection for 2-8weeks. IETGIEE OTEE and Hperglycemia. PG AYE: inducing
for 2weeks 0.23mmol/L . .
e histomorphological
containing changes with no
placebo. C 5.03 = 2.41mmol/L | 19 S
uminal narrowing in
coronary arteries.

At Human interventional trials, the association of
lycopene and atherogenesis are examined only in few
studies. The study design on prevalence of carotid
plagues and thickness of intima media with matched
ages, races, BMI and case control study adjust the CVD
risk factors and low CCA-IMT with correlated lycopene
serum concentration relation as summarized in Table 2.
The effect of lycopene on CCA-IMT in ASAP study is
distinctly invulnerable on gender implications in
association with endogenous antioxidant system and

owing high levels of estrogen functions in women are

more defensive against CVD. In recent years, the role of
carotenoids as an impact of antioxidant property in the
prevention of atherosclerotic-related risk factors
amplifies the bioavailability of well-balanced diet and
utilizes the ambient conditions in our everyday life by
the substitution of vitamins and minerals i.e. Omega-3
fatty acids, Vitamin B3, Vitamin C, Vitamin D, Vitamin
E, Vitamin K, Magnesium supplements, Zinc, Folic acid,
Flavonoids, Fibers and sterols.

Table 2: Studies of Lycopene serum concentration with the Risk of CHD and Atherosclerosis.

Study, Publication, Years n Mean Levels of AT
and Nationality of Subject Type of Study Sex n Variables Sample lycopene Findings
ARIC-study Iribarren et al. -
1997.54 Women and Intima-media Cases 0.89 Jmol/1 | NNonsignificantly lower odds
Case-control 462 5 serum of being case with increase in
men thickness controls 0.91 Jmol/I lvcopene
American ycopene.
The Rotterdam Study 5 5
e Adjusted odds ratio 0.35
Klipstein-Grobush et al. Cases 0.121 Jmol/1 .
200062 Case-control Women and 216 Plaque§ of the serum Controls 0.13 (0.13-0.94) t_he highest quarter
men abdominal aorta Imol/l compared with the lowest in
Netherlanders SIS S
Bruneck study D’Orico et al. n . A
200011 Cross—sectlonal T Ereyalence and ) Means 0.53-0.76 J Lycqpene dl'd not significantly
and prospective 5- men 392 | incidence of carotid | serum Imol/1 predict the risk of
Italian year follow-up plaques atherosclerosis.
The excess risk of Ml in
[34] .
Sbzaleiel e, ::\Icfr?ttfcﬂ (Elseears Women and 369 Myocardial serum Cases 39.0 J Jg/I smokers with the serum level
AT follow-u Y men Infarction Control 40.2 J Jg/l of lycopene lower than
P median.
EURAMIC-study " - Adjusted odds ratio 0.52
Kohlmeier et al 1997.51 Case-control Men gy | DIDETE] Adipose | 51 0 36 3 3/ (0.33 0.82) in the 10"

. Infraction tissue . " .
Multicentre compared with 90™ percentile
The Linkoping-Vilnus
assesmant sty Krstenson e Linkoping 0629 | 00 e o of
al. 1997 191 Cross-sectional Men 210 | CHD mortality plasma jmg:;: Vilnus 0.33 J CHD mortality in vilnus than

in Linkoping
Swedish and Lithuania
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Effect of lycopene in predisposing risk factors

Hypertension and Hypercholesterolemia are the most
important frequent risk factors for CVD in general
population with prevalence of 60% - 80% systo-diastolic
hypertension with increased total cholesterol according
to different author’s verifications.**? Clinical case
reports on previous hypertension type | concluded the
supplementation of 10-15 mg lycopene serum in the age
group of 45-65 yrs on 8-12 weeks study abruptly drop
(SBP-144/134mmHg) and (DBP-91/84mmHg) with
normal diet as summarized in Table 3 and firmly

function well in endothelial vessels at maintaining a
good status in cholesterol homeostasis.***! And the
other Arm Control Study on vasculatures separately
measures the variations of primary ends on each arm to
integrate the approximate arterial stiffness and venous
occlusion.”®*®! | ycopene on exhortation of 10-20 mg
supplementations in the form of Lyc-o-Mato soft gel
capsules produced by Lycopene Red Ltd surprisingly
lower LDL cholesterol. Hence, lately lycopene proven to
be reliable and typically safe adjunct therapy.

Table 3: Lycopene Studies in Systo-Diastolic Hypertension Reduction on Clinical Trials.

Ugﬁjer::::f;ve Age Lé;?gcqe Time phase P value Result Reduction

Ef;%l_igii)ﬁmHg 45-65years 10-15mg 12weeks P<0.001/0.02 144/134mmHg

Eé‘ée!g‘érﬁr'ﬁ,ﬂg 21-49years 10mg 8-12weeks P<0.005/0.06 91/84mmHg
According to the number of prospective and  conclude the relative risk by the exposure of cell damage

retrospective studies on the hypothesis of non diabetic
healthy subjects and type 2 diabetic subjects estimate the
reduction level of oxidation on the homeostatic
assessment of insulin resistivity by predicting the FPG
status and evaluation of family history.*”? The unclear
explanations between Males (91%) and Females (95%)

under the physiological conditions with the sex
interaction differences as summarized in the Table 4
showing the antioxidant effect on carotenoid
supplements improving the oxidative stress balance with
the protective measurements of CVD morbidity and
mortality rates.[*8%%

Table 4: Study on Lycopene Supplementation of P value in Type 2 Diabetic Subjects.

Variables Males Type 2 Diabetes Females Type 2 Diabetes
Age 45-55 years 45-70 years

BMI/kg (Insulin dependence) >40kg/m’ >30kg/m’
Lycopene Duration 8-10mg (8weeks — 2 months) 8-10mg (8weeks — 2 months)
HbAlc 14.5% 10.4%

Relative Risk 91% 95%

P value P<0.0001 P<0.02

Comparison of Lycopene and Statin drugs effect on
atherosclerosis

Based on the Interventional Experiments, the efficacy of
lycopene with antioxidant property affects the absorption
and bioavailability with the composition of high doses of
lycopene/body weight in measuring the higher plasma
levels." As summarized in Table: 5 the lycopene
intervention lowers the level of LDL cholesterol and
oxidation modifications in the improvements of lipid
metabolism biochemically in reducing adhesions and
aggregations of platelets in controlling the vascular tone
by clearance of free radicals in functions of anti-

inflammatory actions which are essentials for anti-
atherogensis.*%*"

Table 5: Pharmacological Actions of Lycopene at Various Dose Levels.

1 Nitric Oxide scavenging In Vitro (71) 5and 10 uM

2 TNF- alpha inhibition (72) Clinical 5.7mg/kg

3 Anti- inflammatory (73) In Vivo 25 and 50mg/kg

4 Anti-Diabetic (74) Animal 90mg/kg
In contrast, Statin drugs including (Simvastatin, accepted as anti-inflammatory and anti-atherosclerotic in
Pravastatin, Fluvastatin and Atorvastatin) are generally vivo by inhibiting 3-hydroxy-3-methyl glutaryl-
WWw.ejpmr.com 40
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coenzyme A reductase on morphological changes, it
reduces lipids and cholesterol levels independently. It
follows the parallel role with lycopene in preventing
myocardial infarction, delaying the initial stages of
atherosclerotic lesions and the plagues formation by the
administration of 10mg statin drugs/body weight.”® In
result it shows less maintenance in Nitric Oxide levels
which leads to the consequences of normal functioning
of arteries in terms of complications of chronic diseases.
Moreover Simvastatin and Pravastatin appear to be
superior in causing myopathy, dyslipidemia in diabetes,
rhabdomyolysis, renal insufficiency, heart failure and
renal failure.

Future direction

In conclusion, there are much more unquestionable
requisite interpretations needed to naive the twisted
interconnection of lycopene with Atherogenesis evolving
gradual participation of acute vascular events for lifestyle
remodeling.  According to Epidemiological and
pathopharmacological data survey, investigations are
needed to focus on constant Sophisticated Replenishment
System for the unknown internal absorption, departed
glycated hemoglobin levels, covariate analysis on micro-
albuminuria prevalence, unclear contradictory depletion
phase and lastly the meticulous quantity of dosing of
lycopene serum concentration for the rationale optimal
long term beneficial in reducing residual cardiovascular
risk incidences.
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