Nutrafoods (2022) 2:457-463 DOI 10.17470/NF-022-0054

Original research

Effect of Cardio 360° -

Prevent® on total, HDL- and LDL-
cholesterol levels: a pre-

and post-observational study

Giordano Zonzini '

Alfredo Bressan 2

Brunella Radi 2

Cesare Gamberini 2

Marco Neri 3

Luca Boccoli 4

lordanova Martina
Tzvetanova #

Davide Sisti '

"Department of Biomolecular
Sciences, University of Urbino
Carlo Bo, 61029 Urbino, Italy
2ASUR Area 1, Pesaro, Italy
3AlFeM Ravenna, Italy
*PROGOODLIFE s.r.l,

Via L. Mascheroni, 31

20145 Milano (Ml)

*Corresponding author:
Giordano Zonzini

Department of Biomolecular Sciences

University of Urbino Carlo Bo
61029 Urbino, Italy

giordano.zonzini@uniurb.it

Abstract

Cardiovascular diseases (CVDs) are the leading cause of death
globally. Hypercholesterolaemia, particularly low density lipoprotein
(LDL) cholesterol, is directly involved in the atherosclerosis process.
Consequentially, lowering cholesterolaemia and LDL-cholesterol serum
levels will reduce cardiovascular risk. This observational study analyzed
the results of 120 daily treatments with the food supplement (Cardio 360°
- Prevent®) based on extracts of Ipomoea batatas, Crataegeus Laevigata,
Berberis aristata, Olea europaea, Camellia sinensis and Polygonum
cuspidatum in 25 individuals affected by mild hypercholesterolaemia.

At the end of treatment, improvements were observed in total cholesterol
(TC), LDL-cholesterol (LDL-C), HDL-cholesterol (HDL) and triglycerides
(Trig.) serum levels when compared with baseline values. In particular,
the supplementation of Cardio 360° - Prevent® was associated with
a significant reduction in TC (-14.8 %), LDL (-19.3%) and triglycerides
(-20.8%). A slight increase in HDL serum levels (+1.2%) was observed.
Cardio 360° - Prevent® could be considered a new strategy and as an
effective tool for the treatment of non-severe Dyslipidaemia, particularly
mild hypercholesterolaemia. Further large-scale clinical trials are needed
to evaluate efficacy, safety and tolerability to the mixtures of extracts
used in clinical management of dyslipidaemias.
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Introduction

Cardiovascular diseases (CVDs) are the
leading cause of death globally. Atherosclerotic
CVD (ASCVD) is the major cause of premature
death in Europe and the main determining fac-
tor of disability, as reported by World Health
Organization (WHO). M As well demonstrated
by current evidence, the management of serum
cholesterol and triglyceride levels can reduce
cardiovascular risk, and consequently the prob-
ability of CVDs or their progression. 2 Dyslipi-
daemia is @ major known risk factor for CVDs. E!
It is identified by significant alterations of blood
lipid levels, with particular reference to increased
levels of total cholesterol (TC), low density lipo-
proteins (LDL) and triglycerides (Trig.).

With regards to the association between
lipid serum levels and cardiovascular risk eval-
uation, evidence suggests that hypercholes-
terolaemia has a direct causal relationship with
arteriosclerosis and related clinical events.
In fact, LDL-cholesterol (LDL-C) is directly in-
volved in the atherosclerosis process, in which
foam cells - derived from macrophages - play a
key role in determining the triggering of patho-
logical mechanisms that lead to endothelial le-
sions of the vessel, culminating in the forma-
tion of atherosclerotic plaque. ™

Using an etiological distinction, it is possi-
ble to consider two types of hypercholesterolae-
mia: primary and secondary. Primary hypercho-
lesterolaemia is caused by genetic mutations
that result in defective elimination of LDL-cho-
lesterol and triglycerides, or reduced production
or excessive elimination of HDL-cholesterol. Sec-
ondary hypercholesterolaemia is very common
in industrialized countries and is associated with
several secondary causes, including lifestyle
factors (poor eating habits and lack of physical
inactivity), metabolic syndrome, type 2 diabe-
tes, alcohol abuse, chronic kidney disease, hy-
pothyroidism, primary biliary cirrhosis or other

cholestasis related hepatic pathologies etc. !

Regardless of the type of dyslipidaemia,
modifications in plasma LDL-cholesterol levels
are casually associated to the degree of risk
for cardiovascular disease, as demonstrated in
several epidemiologic studies, ”! controlled in-
tervention studies®and Mendelian randomiza-
tion studies.™

Although a safety threshold has not been
set, below which is no longer possible to iden-
tify a causal association between LDL-choles-
terol blood levels and cardiovascular risk, it can
be argued that there is a correlation between
lower LDL-cholesterol levels and a lower risk
for cardiovascular diseases. !

Considering the causal relationship be-
tween LDL hypercholesterolaemia and arterio-
sclerosis, any treatment of dyslipidaemia should
aim to reduce serum LDL-C levels. As supported
by the guidelines for the clinical management of
dyslipidaemias produced by the European Soci-
ety of Atherosclerosis (ESA) and the European
Society of Cardiology (ESC), each reduction of
plasma LDL-C levels - if sufficiently extended
over time - will lead to a reduction in cardiovas-
cular risk, regardless of baseline value. !

We can identify three areas of treatment
for dyslipidaemias: modification of diet and
lifestyle; use of nutraceuticals and functional
foods; pharmacological treatment.

Poli et al. provided useful indications on
a therapeutic approach to hypercholesterolae-
mia; in particular they proposed a ‘reasoned
approach’ to lower cholesterolaemia, based on
simultaneous integration of lifestyle interven-
tions (diet and physical activity), use of supple-
ments and functional foods and pharmacologi-
cal drugs in cardiovascular prevention. ™

The classic step-by-step therapeutic man-
agement of dyslipidaemias (a lifestyle inter-
vention programme, which if unsuccessful is
followed using nutraceuticals and/or pharma-
cological drugs) has not been shown to be ef-
fective. In fact, dietary interventions or positive
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lifestyle modifications do not significantly re-
duce total and LDL-cholesterolaemia. " Recent
evidence shows that a healthy diet and active
lifestyle can reduce cardiovascular risk through
different mechanisms that are independent of
a reduction in LDL-C.["3]

Until approximately 15-20 years ago, clinical
management of hypercholesterolaemia focused
onlyondietaryinterventions and prescribed drugs,
especially statins. The main drugs available and
used in this clinical context were statins, fibrates,
nicotinic acid and bile-sequestrating drugs.

Due to the increased incidence of dyslipi-
daemia and cardiovascular diseases, there has
been an upsurge in the use of nutraceuticals in
recent years. Based on current knowledge, nu-
traceuticals could exert a significant lipid-low-
ering activity, through multiple mechanisms.
Nutraceuticals used for the treatment of hy-
percholesterolaemia - acting simultaneously at
multiple levels of the vascular damage induced
by the conditions produced by hyperlipidae-
mia - are valid lipid-lowering agents, especially
when used in combination with specific dietary
patterns or lifestyle interventions, drugs or oth-
er nutraceuticals. ' Furthermore, a significant
number of results derived from clinical trials
provide epidemiological data to support a valid
safety and tolerability profile of many nutraceu-
ticals with proven lipid-lowering action, even in
patients who do not tolerate statins. ">

There are many nutraceuticals with proven
efficacy used for clinical management of dyslipi-
daemia. In this clinical context the main molecules
used are plant sterols and stanols, red yest rice,
dietary fibre, beta-glucan, Berberine, bergamot
extract, soy derivates and many other choles-
terol-lowering elements. These active ingredi-
ents just mentioned, found in nutraceuticals
which are usually used for the treatment of
dyslipidaemia, have shown a significant cho-
lesterol-lowering activity (5-25%) when used in
monotherapy. But if they were combined, they
could possibly interact, decreeing a superior

cholesterol-lowering effect. ["®

Poli et al " provide practical indications
on the use of cholesterol-lowering nutraceu-
ticals and on identification of individuals who
could benefit from treatment. As with any sup-
plement, the choice of potential candidates
must follow a clinical evaluation of lowing-cho-
lesterol needs, risk/benefit ratio assessment,
metabolic profile and patient-specific patho-
physiological characteristic.

In this work we evaluated the efficacy of
the food supplement Cardio - 360° Prevent® in
the treatment of hypercholesterolemia. Its active
ingredients are Ipomoea batatas extract, Cratae-
gus laevigata dry extract, Berberine (from Berberis
aristata), Olea europaea, Camellia sinensis and Polyg-
onum cuspidatum extracts. The main compounds
of this supplement are briefly described below.

*  Berberine

Berberine is an alkaloid extracted from the
root of Berberis aristata DC. It has a signif-
icant effect in reducing TC and LDL-C in
individuals of any age with dyslipidaemia
and triglycerides in individuals with diabe-
tes with altered lipid profiles. "1 It mainly
acts by upregulating LDL-receptor (LDL-R)
and downregulating proprotein convertase
subtilisin/kexin type 9 (PCSK-9). '8 |t fol-
lows that the association between Berber-
ine and statins or monacolins is successful
because Berberine cancels the negative ef-
fect that statins have on PCSK9, ultimately
enhancing their action."™ Berberine seems
to be able to reduce LDL-cholesterol by ap-
proximately 10-20%. 29

* Redyeastrice
Monacolin K and Ka are the molecules de-
rived from fermentation of rice (Oryza sativa
L.) by fungi (Monascus purpureus Went). As
monacolin shows the same chemical struc-
ture of Lovastatin - a common statin used
for treatment of hypercholesterolaemia - it
also acts to inhibit enzyme HMG-CoA-re-
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ductase, reducing the endogenous synthe-
sis of cholesterol. At a dose of between 3mg
and 10mg/day, monacolin K can result in a
reduction of LDL-cholesterol by 20-25%. (2"

Ipomoea batatas

L. Batata extract shows positive effects in
treating hyperglycaemia and hyperlipidae-
mia, increasing the function of pancreatic
cells and reducing serum lipid levels. 22

In addition, L. Batata extract seems to be an
antioxidant, reducing reactive oxygen spe-
cies (ROS) production and protecting cells
from ageing. 23

Crataegus Laevigata

Hawthorn extract is an edible plant of the ro-
sacea family and is used in traditional medi-
cine as a remedy to improve cardiovascular
health. It contains various active compound
such as flavonoids and triterpenes, which
have antihypertensive and cardiotonic prop-
erties, reducing cardiovascular risk factors
such as hypertension, thrombosis, etc. 24

Camellia sinensis L.

Green tea flavonoids - in particular flavan-
3-ols (catechins) - have been inversely as-
sociated with a reduction of cardiovascular
risk factors. 2> Some clinical studies have
observed that the use of dry extract of the
tea Camellia sinensis is associated with a sig-
nificant reduction in LDL-cholesterol levels
in study participants, especially in men and
women with a BMI of 30 or greater. [26.27)

Polygonum cuspidatum (sieb. et zucc.)

Water extract of Polygonum cuspidatum is
rich in resveratrol. It is a polyphenolic com-
pound which seems to modulate positively
lipid metabolism, lowering LDL-cholesterol
and serum lipid levels, inhibiting synthesis
of triglycerides in the liver and reducing
lipid hepatic accumulation. However, the
scientific literature is discordant on the on
the improvement of the serum lipid levels

exerted by resveratrol, therefore further
studies are needed. 2®

Materials and methods

Study overview

This observational study analyzed the re-
sults of 120 days of daily treatment with the food
supplement Cardio 360° - Prevent® in 25 individu-
als aged between 42 and 86. No control or place-
bo groups were involved in this preliminary work.

The supplement was proposed by some
GPs to individuals who showed mild hypercholes-
terolaemia without the presence of other pathol-
ogies. The participants took one tablet per day of
Cardio 360° - Prevent® for 120 days; each tablet
contains 150mg of Ipomoea batatas extract, bmg
of flavonoids (from Crataegus loevigata dry extract),
125mg of Berberis aristata extract, 2.8mg of mona-
colin k (from red yeast rice - 56mg) 200pug of folic
acid and Poliferina®. Poliferina® corresponds to
a highly standardized mixture of Olea europaea
(of which 0.14mg oleuropein), Camellia sinensis
(of which 0.7 mg polyphenols), Polygonum cus-
pidatum extracts (of which 0.6mg resveratrol)
and Q10 Coenzyme (0.05mg). Cardio 360° - Pre-
vent® was used under the rationale of support-
ing circulatory function through the synergistic
action of its components.

Participants

All 25 recruited participants were affected
by polygenic hypercholesterolemia and were
asked to implement lifestyle interventions (reg-
ular physical exercise and diet) that could have
a hypolipidemic effect. The following exclusion
criteria were considered: recognized intoler-
ance to NUT components, diagnosis of severe
pathologies, high or very high CV risk, severe
liver disease, non-pharmacologically controlled
thyroid disease, active peptic ulcer, chronic
inflammatory bowel disease, pregnancy and
breastfeeding, and treatment with lipid-lower-
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ing therapy in the 30 days before enrolment.

The average age of participants was 59 + 10,
with a BMI of 25.7 + 4.3. The numbers of men and
women were 10(41.6%) and 14 (58.3%) respective-
ly. Anthropometric values, such as weight, height,
BMI, TC, LDL, HDL and trig. were measured for all
participants at the baseline and at the end of treat-
ment. Data studies and analysis were conducted in
accordance with good clinical practice rules fixed
by the Declaration of Helsinki and in accordance
with the European Union Directive 2001/20/EC. 1)
Each patient signed a consent form and privacy
policy documents and approved data analysis
and publishing.

Statistical analysis

Descriptive statistics of quantitative vari-
ables are reported as mean and standard devia-
tion. A paired t-test was used to verify the effec-
tiveness of the supplement on the levels of TC,
LDL, HDL and trig. Furthermore, the percentage
change and effect size (Cohen’s D) was report-
ed. The results are shown graphically (Fig. 1),
with the real values and the corresponding box
plot. All processing was performed with Excel
or SPSS 22.0. The significance level is set at 0.05.

Results

The trial began with 25 participants. One
participant abandoned the supplement during
the trial period due to unrelated health prob-
lems; the other participants finished the course,
taking the supplement on at least 90% of the
specified days. At the time of inclusion (T0), par-
ticipants enrolled at the baseline had the fol-
lowing average values: TC (248.5 £ 18.6 mg/dL),
HDL (58.2 + 12.4 mg/dL), Trig (134.9 £ 71.4 mg/
dL), LDL (163.1 £ 16.1 mg/dL). At the end of the
supplement period, TC=211.8 + 28.9 (t=6.33;
p<0.001) with a percentage variation of -14.7%,
with an effect size =1.29 (very large effect); HDL
=58.9 + 14.2 (t=0.50; p=0.62) with a percentage

variation = 1.2%, with an effect size = 0.02 (very
small effect); Trig = 106.9 + 37.8 (t=2.36; p=0.03)
with a percentage variation = -20.8%, with an
effect size = 0.48 (medium effect); finally, LDL
=131.6 + 24.4 (t=5.94; p<0.001) with a percent-
age variation=-19.3%, with an effect size =1.21
(large effect). To summarize, the supplement
significantly decreased the level of TC, LDL and
Trig. Itis interesting to note that cholesterol lev-
els significantly decreased close to physiologi-
cal levels. These results are shown in Fig 1.
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Figure 1: Graphical representation of TC, HDL, Trig and LDL
level at T and T,. *=significant; ***=extremely significant.
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Conclusions

Based on the results of the current study,
we can consider the use of Cardio 360° - Pre-
vent® as a new therapeutic strategy and effec-
tive tool for the treatment of non-severe dyslip-
idaemia, particularly hypercholesterolaemia. In
fact, the results showed that Cardio 360° - Pre-
vent® improved serum lipid levels, significantly
reducing TC, LDL- C and triglycerides (Trig).

The nutraceutical supplement Cardio
360° - Prevent® is much more easily accessi-
ble than prescribed drugs, being distributed by
large-scale retail trade. This aspect could help
medium- and long-term compliance among
individuals once appropriate counselling on
proper usage is given by physicians, medical
doctors, nutritionists or pharmacists.

Further large-scale clinical trials are need-
ed to evaluate efficacy, safety and tolerability of
mixtures of extracts used in clinical manage-
ment of dyslipidaemias.
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