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1. INTRODUCTION 

 

With about 315 million people world-wide estimated to fall into obesity category, overweight is now a major 

public health challenge worldwide. The primary causes of the rapid global rise in overweight rates lie in the 

profound environmental and societal changes now affecting large parts of the world and creating societies in 

which physical activity is low and the availability of high-fat, energy-dense foods has increased.  

Excess body weight is implicated as a risk factor for many different health deseases, including diabetes, several 

types of cancer, cardiovascular diseases and stroke. Therefore, effective methods for weight reduction and for 

countering the metabolic syndrome are being required.  

 

1.1. GENERAL INFORMATION 

O|N|R® is a synergic bio-compound which has been formulated to help weight loss by reducing the digestion 

of diet carbohydrates. Its formula combines herbal bio actives from edible Mediterranean plants (olive and 

rosemary), known as powerful antioxidants, and black bean which is known to inhibit polysaccharides 

enzymatic digestion. The positive effect of O|N|R® on weight loss appears to be due to the synergic action of 

these three ingredients.  

The antioxidant components of the complex from Olive (Olea europaea) and Rosemary (Rosmarinus 

officinalis) provided with significant antioxidant capacity to account for the protection of the gastrointestinal 

tract against oxidative stress. 

Black beans (Phaseolus vulgaris) contain a family of plant defense proteins that includes phytohemagglutinins 

όtI!ύΣ ŀǊŎŜƭƛƴΣ ŀƴŘ ʰ-amylase inhibitors. a-amylase inhibitors are claimed to help reducing carbohydrate 

absorption in humans and help to maintain or achieve a normal body weight which is considered to be 

beneficial to human health. 

O|N|R® is formulated with ingredients which are 100% vegetal origin, cultivated in farms with low pollution 

environment and strict control of the quality. The combination between the 3 ingredients bio-actives 

maintains stability and increases the efficacy of the formula. Moreover, O|N|R® uses the ADS technology 

which helps delivering the actives directly to the target in the body: the cells mitochondria. 
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1.2. COMPOSITION 

The efficacy of the product in the claimed effect is centered on the bio-active ingredients of the formula: 

Ingredients Quantity per day Active Substances 

Black bean extract 410 mg 4000 units of amylase inhibitory activity 

Olive extract 45 mg 
Oleuropein 
Hydroxytyrosol 

Rosemary extract 45 mg 
Carnosic Acid  
Carnosol 
Rosmarinic Acid 

Characteristics of the food ingredient O|N|R® 

The recommended dosage is 500 mg/day (250 mg before lunch and 250 mg before diner). Each dose (250mg) 

contains 40% (100mg) of bio actives and 60% (150mg) of excipient. 

 

1.2.1 Olive 

The Olive tree (Olea europaea) is an evergreen tree with gray-green leaves, native to the Mediterranean region 

and grown for over 5,000 years, which has given its actual shape to the landscape and culture of the region. 

The fruit, oil and leaves are some of the main components of the Mediterranean diet and have been you by 

folk medicine for thousands of years. 

Olea Euopaea contains many bioactive compounds, including oleic acid, phenolic constituents, and squalene.  

Several reports demonstrated that olive possess antioxidant, anti-hypertensive, anti-inflammatory, 

hypoglycaemic and hypocholesterolemic properties, but aso antimicrobial properties against some 

microorganisms such as bacteria, fungi, and mycoplasma. 

These potential health benefits of olive are mostly related to low molecular weight polyphenols such as 

oleuropein, hydroxytyrosol, and tyrosol.  

 

1.2.2 Rosemary 

Rosemary (Rosmarinus officinalis) belongs to the Lamiaceae family (also known as the mint family) and is also 

native to the Mediterranean area. Rosmarinus officinalis is an evergreen perennial shrub, well known for its 

needle-like evergreen leaves (dark green above and white hairy below) which have strong aromatic fragrance.  
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Rosemary is one of the most used culinary herbs on earth, and is especially popular in Mediterranean cuisine. 

It is used to savor meat, savory dishes, and salads. The essential oil of rosemary and powder extracts are used 

in cosmetics and in some pharmaceutical preparations. 

The most important constituents of rosemary are caffeic acid and its derivatives such as rosmarinic acid, 

carnosic acid and carnosol. It is also considered one of the most important sources for the extraction of 

phenolic compounds with strong antioxidant activity. 

Rosemary extracts have effective antioxidant capacity due to their phenolic hydroxyl groups but they also 

possess plenty of other beneficial effects like antimicrobial, antiviral, anti-inflammatory, anticarcinogenic 

activities and it is also known to be an effective chemopreventive agent. 

 

1.2.3 Black Beans 

Black beans (Phaseolus vulgaris) are well known for being an excellent source of fiber which aid to lower LDL 

cholesterol and stabilize blood sugar levels.  

 

Soluble fiber helps in preventing the speedy increase of blood sugar levels after meal for the people who have 

insulin resistance and hypoglycaemia. The soluble fiber of black beans also prevents constipation and 

enhances the stool volume. 

 

Black beans contain polyphenols which works as antioxidants in the bloodstream and averts the free radicals 

from oxidizing cholesterol. The high amount of antioxidants also helps to sustain cell damage and repair the 

damaged cells as well as build resistance by increasing immunity levels. 

Polyphenols also proved beneficial for those with complains of elevated cholesterol. Polyphenols act as 

antioxidants in the bloodstream, preventing the free radicals from oxidizing cholesterol. 

In addition to providing slow-burning complex carbohydrates, black beans can increase your energy by helping 

to replenish your iron stores. 
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2. BIOACTIVE COMPOUNDS 

 

2.1. OLIVE 

Olive (Olea europaea) contains several potentially bioactive compounds that may have various beneficial 

health properties. However, two of the main components of olive thought to be responsible for much of its 

beneficial effects are oleuropein and hydroxytyrosol. Studies have shown these components to exert a range 

of antioxidant, antihypertensive, antiatherogenic, anti-inflammatory, hypoglycemic, and hypocholesterolemic 

properties. 

 

2.1.1. Oleuropein 

Oleuropein is the major phenolic constituent of the olive (Olea europaea) and is present throughout the 

different parts of the olive tree: fruit, leaves and bark.  

Is ƛǎ ǘƘŜ Ƴƻǎǘ ŀōǳƴŘŀƴǘ ǇƻƭȅǇƘŜƴƻƭ ŀƴŘ ǘƘŜ ŜǎǘŜǊ ƻŦ ŜƭŜƴƻƛŎ ŀŎƛŘ ǿƛǘƘ оΣп-dihydroxyphenylethanol 

(hydroxytyrosol). This secondary metabolite responsible for the characteristic bitter, pungent taste of the olive 

oil. 

 

Oleuropein  Chemical structure 

Molecular formula: C25H32O13 

Molecular weight:  540.51 g/mol 

CAS Registry Number: 32619-42-4.  

Oleuropein is represented by the chemical structure on the left. 

 

Oleuropein has a powerful anti-bacterial and anti-viral effects. It has proven to be useful in cases of yeast and 

fungal infections, herpes, chronic fatigue, allergies, psoriasis and many other pathogens. In addition, it has 

been shown to lower blood sugar, normalize arrhythmias, inhibit oxidation of LDL (the bad cholesterol), and 

relax arterial walls, thereby helping to lower blood pressure. Other benefits are that it boosts energy and helps 

ƛƴŎǊŜŀǎŜ ǘƘŜ ōƻŘȅΩǎ ƛƳƳǳƴŜ ǊŜǎǇƻƴǎŜΦ.  
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2.1.2. Hydroxytyrosol 

Hydroxytyrosol (3, 4-dihydroxyphenylethanol; DOPET) is a phytochemical with antioxidant properties present 

naturally in olives. It is responsible together with other phenolic compounds as oleuropein for its bitter taste.  

Hydroxytyrosol is a metabolite obtained from oleuropein hydrolysis. It is incorporated in the aglycon of 

oleuropein and is thought to be released from this glycoside owing to the action of cellular esterase or acidic 

catalysis. 

 

Hydroxytyrosol Chemical structure 

Molecular formula: C8H10O3 

Molecular weight:  154.16 g/mol 

CAS Registry Number: 10597-60-1  

Hydroxytyrosol is represented by the chemical structure on the left. 

 

Hydroxytyrosol has a number of health benefits in humans which main is fighting harmful free radicals thanks 

to its action as potent inhibitor of metal-induced oxidation of low density lipoprotein. Metal-independent 

oxidation is also significantly retarded by hydroxytyrosol. The antioxidant activities of hydroxytyrosol, which 

has been proven to be more effective than BHT or vitamin E, were further confirmed, by the use of stable free 

radicals, such as DPPH 

It also acts as reducing risk of cancer, reducing risk of diabetes, and slowing ageing process. It is also acts as an 

antibacterial and can strengthen the immune system. 

The safety profile of hydroxytyrosol appears to be excellent: no untoward effects have been demonstrated 

even at very high doses.   
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2.2. ROSEMARY 

 

2.2.1. Carnosic Acid & Carnosol 

Rosemary extracts contain several compounds which have been shown to present antioxidative functions.  

 

Carnosic Acid chemical structure 

Molecular formula: C20H28O4 

Molecular weight:  332.42 g/mol 

CAS Registry Number: 3650-09-7 

Carnosic Acid is represented by the chemical structure on the left. 

 

Carnosol chemical structure 

Molecular formula: C20H26O4 

Molecular weight:  330.42 g/mol 

CAS Registry Number: 5957-80-2 

Carnosol is represented by the chemical structure on the left. 

 

These compounds belong mainly to the classes of phenolic acids, flavonoids, diterpenoids and triterpenes. The 

principal antioxidative components of the extracts are the phenolic diterpenes carnosol and carnosic acid. 

 

2.2.2. Rosmarinic Acid 

Rosmarinic acid is a natural phenol antioxidant carboxylic acid and a fundamental compound of Rosmarinus 

officinalis. Chemically, rosmarinic acid is an ester of caffeic acid with 3,4-dihydroxyphenyl lactic acid. 

 

Rosmarinic acid chemical structure 

Molecular formula: C18H16O8 

Molecular weight:  360.31 g/mol 

CAS Registry Number: 20283-92-5 

Rosemarinic Acid is represented by the chemical structure on the left. 
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The biosynthesis of rosmarinic acid starts with the amino acids l-phenylalanine and l-tyrosine. All eight 

enzymes involved in the biosynthesis are known and characterised and cDNAs of several of the involved genes 

have been isolated. 

Rosmarinic acid has a number of interesting biological activities: anti-microbial, anti-inflammatory and 

antioxidant. The anti-inflammatory properties of rosmarinic acid are based on the inhibition of lipoxygenase 

and cyclooxygenases, and on the interference of rosmarinic acid with the expression of inflammatory 

cytokines. Rosmarinic acid has also antioxidant properties and can act as scavenger of free radicals in biological 

systems. 

 

2.3. BLACK BEANS 

Black beans contain polyphenolic compounds: flavonoids such as flavonol glycosides, anthocyanins, and 

condensed tannins (proanthocyanidins), which exhibit natural antioxidant properties. That is useful for those 

with elevated cholesterol because they act as antioxidants in the bloodstream, preventing cholesterol from 

oxidation by free radicals. It is demonstrated that phenolic phytochemicals compounds inhibit the formation 

of free radicals, thereby minimizing the deterioration of significant biomolecules in the human body.  

Factors that influence the levels of total phenolics in bean include genotype, environment, maturity at harvest, 

seed size, seed weight and seed age. 

Black bean contains a higher concentration of phenolics than did beans with light-colored seed coats, such as 

white bean. The phenolic content in a extraction a 150°C of temperature and ethanol as solvent was 3.04 ± 

0.05 mg/g bean for black bean whereas in same conditions it was 1.81 ± 0.01 mg/g bean for navi specie. 

 

2.3.1. Anthocyanins 

Anthocyanins are flavonoids, a type of polyphenols bioactive compounds. It is a natural pigment responsible 

for red, purple, and blue coloration in plants and the largest and most important group of polar-soluble 

pigments in nature. 



10 

  

Anthocyanin 

In black bean extract there are three anthocyanin flavonoids in high 

quantity: delphinidin, petunidin, and malvidin, but also cyaniding, 

Peonidin and Pelargonidin.  

These anthocyanins are primarily responsible for the rich black color that 

we see on the bean surface. Acids including, ferulic, sinapic, and 

chlorogenic acid, as well as numerous triterpenoids.  

 

Flavonoids extracted from beans, mainly anthocyanins and proanthocyanidins, have shown antioxidant and 

antimutagenic activities. Recently, red beans were identified as having one of the highest antioxidant 

capacities (as measured in the ORAC assay) among over 100 common dietary fruits and vegetables examined. 

 

2.3.2. Carbohydrates 

Dry beans are about 70% carbohydrate. Starch (43/45%), non-starch polysaccharides or fiber (18/нл҈ύΣ ʰ-

galactosides (starchyose, verbascose, and raffinose; 3/5%), and sucrose (3/  5%) are the major types of 

carbohydrates. 

Carbohydrates constitute the main fraction of beans, accounting up to 55-65% of the dry matter. Of these, 

starch and non-starch polysaccharides (dietary fiber) are the major constituents, with smaller but significant 

amounts of mono, di and oligosaccharides. These leguminous contain SDC and high proportion of NDC that 

might be fermented in the large intestine. NDC reaching the colon include mainly resistant starch, soluble and 

insoluble dietary fiber, and non-digestible oligosaccharides. 

 

2.3.3. Fibers 

Black beans are rich in dietary fiber. This means that blood glucose (blood sugar) does not rise as high after 

eating beans as it does when compared to white bread.  

Soluble fiber absorbs water in the stomach forming a gel that slows down the metabolism of the bean's 

carbohydrates. The presence of fiber is also the primary factor in the cholesterol-lowering power of beans. 

Fiber binds with the bile acids that are used to make cholesterol. Fiber isn't absorbed, so when it exits the 

body in the feces, it takes the bile acids with it. As a result, the body may end up with less cholesterol. 
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3. MECHANISMS OF ACTION 

 

3.1.   BLOOD SUGAR BALANCE 

 

3.1.1. Alpha-amylase inhibitor 

Before crossing the intestinal wall, all complex carbohydrates (starches) must be hydrolyzed to their 

monosaccharide units, in most cases glucose.  

¢ƘŜǊŜ ŀǊŜ ǎŜǾŜǊŀƭ ŜƴȊȅƳŜǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘƛǎ ǇǊƻŎŜǎǎΥ ʰ-amylase present in saliva and pancreatic juice, which 

converts complex carbohydrates into oligosaccharides, and various other enzymes (maltase, lactase, etc.) 

present in the brush border of the small intestine that convert these oligosaccharides to monosaccharides that 

Ŏŀƴ ǘƘŜƴ ōŜ ŀōǎƻǊōŜŘΦ ²Ŝ ōŜƭƛŜǾŜ ǘƘŜ ƳŜŎƘŀƴƛǎƳ ōŜƘƛƴŘ ǘƘŜ ǿŜƛƎƘǘ ƭƻǎǎ ǊŜƭƛŜǎ ƻƴ ǘƘŜ ǊŜǇƻǊǘŜŘ ʰ-amylase-

inhibiting activity of the Phaseolus vulgaris extract. It has been shown in vitro to ƛƴƘƛōƛǘ ǘƘŜ ŀŎǘƛǾƛǘȅ ƻŦ ʰ-

amylase and may help promote weight loss by interfering with the digestion of complex carbohydrates to 

simple, absorbable sugars, potentially reducing carbohydrate-derived calories.  

Black beans have three isoforms of a-amylase inhibitor (isoform 1 (a-AI1); isoform 2 (a-AI2); a-amylase 

inhibitor like (a-AIL)).  

The a-AI1 isoform with anti-amylase activity in humans is found in most of the common bean. In the bean 

plant, a-AI1 is only found in the seeds and is concentrated in the axis. It acts as a starch blockers, increasing 

the resistance of starch to digestion and increased activity of colorectal bacteria.  

 

3.1.2. Insulin Resistance 

Insulin is a hormone central to regulating carbohydrate and fat metabolism in the body. Insulin causes cells in 

the liver, muscle, and fat tissue to take up glucose from the blood, storing it as glycogen in the liver and muscle. 

Insulin stops the use of fat as an energy source by inhibiting the release of glucagon. With the exception of the 

metabolic disorder diabetes mellitus and Metabolic syndrome, insulin is provided within the body in a constant 

proportion to remove excess glucose from the blood, which otherwise would be toxic. When blood glucose 

levels fall below a certain level, the body begins to use stored sugar as an energy source through glycogenolysis, 

which breaks down the glycogen stored in the liver and muscles into glucose, which can then be utilized as an 

energy source. As its level is a central metabolic control mechanism, its status is also used as a control signal 
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to other body systems (such as amino acid uptake by body cells). In addition, it has several other anabolic 

effects throughout the body. 

Epidemiological data have consistently demonstrated a positive relation between increased body size 

(obesity) and colorectal malignancy. Obesity induced insulin resistance leads to elevated levels of plasma 

insulin, glucose and fatty acids. Exposure of colonocytes to heightened concentrations of insulin may induce a 

mitogenic effect within these cells, producing hyperproliferation; whereas exposure to glucose and fatty acids 

may induce metabolic perturbations, alterations in cell signaling pathways and oxidative stress  

Epidemiological evidence also suggests that long-term consumption of high glycemic index/load diets may 

increase the risk of developing NIDDM1. Six prospective studies have reported on the relationship of GI or GL 

to risk of NIDDM. Only two studies further evaluated dietary intake among different food categories, and 

included an analysis on beans. Collectively, these studies indicate a protective role for low glycemic index diets 

on risk of incident NIDDM. 

Slowing of the rapid absorption of carbohydrates would favorably influence the insulin system that could, in 

turn, lead to lesser fat accumulation. We have previously shown in a rat model the ability of so-called 

άŎŀǊōƻƘȅŘǊŀǘŜ ōƭƻŎƪŜǊǎέ ǘƻ ǇǊŜǾŜƴǘ ŜŀǊƭȅ ŀōǎƻǊǇǘƛƻƴ ƻŦ ǊƛŎŜ ǎǘŀǊŎƘ ŀƴŘ ǎǳŎǊƻǎŜ ŀƴŘ ǇǊŜǾŜƴǘ ƛƴǎǳƭƛƴ ǊŜǎƛǎǘŀƴŎŜΦ  

Black beans contain slow digested carbohydrates and high proportion of non-digested carbohydrates that 

might be fermented in the large intestine. Non-digested carbohydrates (NDC) reaching the colon include 

mainly resistant starch, soluble and insoluble dietary fiber, and non-digestible oligosaccharides. 

The non-digested carbohydrates are associated with a low glycemic response, low serum cholesterol levels, 

and a decrease of colon cancer risk factors. The physiological effects of NDC from common beans may be 

related to colonic fermentation end products, short chain fatty acids (SCFA), such as acetic, propionic and 

butyric acids, and the content and distribution of SCFA are dependent on the microflora and the carbohydrate 

substrate at the intestinal tract. 

Dietary factors that promote excess glucose in the blood (hyperglycemia), excess insulin in the blood 

(hyperinsulinemia), and excess body fat also promote development of several chronic diseases including type-

2 diabetes, cardiovascular diseases, and cancer at several sites in the body. Hyperglycemia, hyperinsulinemia, 

and excess body fat are simply markers for a milieu of changes ς hormones, growth factors, inflammatory 

products, and oxidative stress, to name a few ς that contribute to development of chronic diseases. 

                                                           
1NIDDM: noninsulin-dependent diabetes mellitus 
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The extent to which different foods or meals raise blood glucose depends on the Glycemic index of the 

consumed foods and the quantity of carbohydrate. The GI of a food is a ratio of how much the blood glucose 

rises after consuming a standard amount of available carbohydrate compared to a standard. The Glycemic 

load is calculated by multiplying the glycemic index of a food by the quantity of available carbohydrate eaten. 

The glycemic load of a meal is computed by summing the glycemic loads of all foods consumed. The following 

will discuss how the type of carbohydrate and the amount of the carbohydrate consumed impacts 

hyperglycemia, hyperinsulinemia, and body weight and thus indirectly to the development of chronic diseases 

The ability of low GI carbohydrates to decrease risk of NIDDM may be related to lower post-prandial excursions 

in glucose and insulin coupled to improvements in insulin sensitivity. 

High glycemic index foods are known to cause rapid elevations in blood glucose and insulin following a meal. 

Chronic consumption of high glycemic index diets may in turn lead to down-regulation or desensitization of 

receptors for insulin, eventually contributing to insulin resistance. The body initially adjusts to higher 

circulating glucose by increasing insulin secretion from the pancreas. However, in susceptible individuals over 

time insulin resistance combined with exhaustion of insulin producing cells will eventually lead to type-2 

diabetes. 

 

3.1.3. Lowering HbA1c 

 

Glucose in the blood sticks to haemoglobin in red blood cells, making glycosolated haemoglobin, called 

haemoglobin A1c or HbA1c. The more glucose in your blood, the more HbA1c will be present, so the level 

reported will be higher. The HbA1c gives a measure of what your average blood glucose level has been in the 

previous 2ς3 months. 

 Normally about 5% of our red cells are glycosolated. If you have greater than 6.5% you are diabetic. It is not 

affected by fasting, and since our RBC's live 90-120 days, it reflects an average over that time. 

In an example of olive hypoglycaemic properties, in a recent randomized clinical trial, the subjects treated with 

olive extract exhibited significantly lower HbA1c and fasting plasma insulin levels. The authors concluded that 

olive extract may represent an effective adjunct therapy that normalizes glucose homeostasis in individuals 

with diabetes. To add to this, olive extract has been shown to attenuate pain associated with diabetic 

neuropathy. 
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3.2.   LOWERING BLOOD PRESSURE 

Lƴ ŀƴ ŜȄŀƳǇƭŜ ƻŦ ƻƭƛǾŜ ŜȄǘǊŀŎǘΩǎ ŀƴǘƛƘȅǇŜǊǘŜƴǎƛǾŜ ǇǊƻǇŜǊǘƛŜǎΣ ƛǘ ǿŀǎ ǎƘƻǿƴ ǘƻ ōŜ ǎƛƳƛƭŀǊƭȅ ŜŦŦŜŎǘƛǾŜ ƛƴ ƭƻwering 

systolic and diastolic blood pressures in subjects with stage-1 hypertension as Captopril -a conventional 

hypertension treatment. Further to this, in a study of 40 borderline hypertensive monozygotic twins, the twin 

receiving the higher dose of olive extract (i.e. 1000mg vs 500mg) showed a significant decrease in mean blood 

pressure and cholesterol after 8 weeks. Lastly, an earlier study in France found that administration of olive 

extract to 30 patients with essential hypertension for 3 months resulted in a significant drop in blood pressure. 

A series of studies have also provided good evidence that supplementation with olive extract can help reduce 

skin damage and risk of melanoma associated with ultraviolet B exposure. Other studies have suggested olive 

extract has analgesic properties and may be useful in the treatment and/or management of painful conditions. 

Yet other studies have suggested olive extract may be effective for enhancing the healing of cartilaginous 

injuries and slowing/reducing the pathogenesis of degenerative joint diseases in humans.  

  

3.3.   ANTI-INFLAMMATORY EFFECT 

 

The pro-inflammatory cytokines, prostaglandins, and NO produced by activated macrophages play critical 

roles in inflammatory diseases. Hence, the inhibition of pro-inflammatory cytokines or iNOS and COX-2 

expressions in inflammatory cells, offers a new therapeutic strategy for the treatment of inflammation.  

 

Hydroxytyrosol inhibition effect on COX-2 and iNOS  

It was found that hydroxytyrosol inhibits COX-2 and iNOS expressions in THP-1 cells, and that it probably acts 

at the transcriptional level, as evidenced by dose-dependent reductions in their mRNA levels. The inhibition 

of the LPS-stimulated expressions of these molecules in THP-1 cells by hydroxytyrosol was not due to 

hydroxytyrosol cytotoxicity, as assessed by MTT assay (data not shown) and the expression of the 

housekeeping gene, ̡-actin. 

TNF-ʰ is the primary cytokine induced in LPS induced THP-1 cells and the cytokine responsible for the 

perpetuation of the inflammatory response in monocytes. Thus, drugs that inhibit TNF-ʰ production may play 

an important role in the control of inflammation. Studies have indicated that other simple and polyphenol-

inhibited cytokines TNF-ʰ production in LPS-stimulated cells. In this study, hydroxytyrosol showed inhibitory 

effect on TNF-ʰ expression in the same cells induced by LPS. This finding further supports that HT possesses 

potent anti-inflammatory activity.  
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In conclusion, HT possesses potent anti-inflammatory activity. It prevented the cytokines formation, NO 

generation, and iNOS and COX-2 expression in LPS-treated THP-1 cells. These findings suggest that 

hydroxytyrosol exerts anti-inflammatory effects probably through the suppression of COX-2 and iNOS 

expression. 

 

Furthermore, Visioli et al. showed that oleuropein increases nitric oxide (NO) production in macrophages 

challenged with lipopolysaccharide through induction of the inducible form of the enzyme nitric oxide 

synthase, thus increasing the functional activity of these immunocompetent cells. It is well known that 

oleuropein elicits anti-inflammatory effects by inhibiting lypoxygenase activity and the production of 

leukotriene B4. 

 

Carnosic acid and carnosal activation effect of peroxisome proliferator-activated receptor gamma 

Carnosic acid and carnosol are phenolic diterpenes present in several labiate herbs like Rosmarinus officinalis 

(Rosemary). Extracts of these plants also exhibit anti-inflammatory properties. 

Recently, scientists found that carnosic acid and carnosol activate the peroxisome proliferator-activated 

receptor gamma, implying an anti-inflammatory potential on the level of gene regulation. Here we address 

short-term effects of carnosic acid and carnosol on typical functions of human polymorphonuclear leukocytes 

(PMNL). It has been found that carnosic acid and carnosol inhibit the formation of pro-inflammatory 

leukotrienes in intact PMNL as well as purified recombinant 5-lipoxygenase. Both carnosic acid and carnosol 

potently antagonise intracellular Ca(2+) mobilisation induced by a chemotactic stimulus. Thirdly, carnosic acid 

and carnosol attenuate formation of reactive oxygen species and the secretion of human leukocyte elastase.  

Together, these findings provide a pharmacological basis for the anti-inflammatory properties reported for 

CS- and CA-containing extracts: inhibition of human 5-lipoxygenase and suppression of pro-inflammatory 

responses of stimulated human polymorphonuclear leukocytes. 

 

Anthocyanins chemoprevention of inflammatory diseases 

Epidemiological investigations and animal experiments indicate that anthocyanins may contribute to 

chemopreventive activities of various chronic inflammatory diseases. 

Anthocyanins-rich extracts were demonstrated to possess a broad spectrum of biological properties, including 

antioxidant, cadioprotective, neuroprotective, anti-inflammatory and anticancer.  

In an animal study, cyanidin was reported to reduce PGE2 levels in paw tissues and TNF-a levels in serum in 

adjuvant-induced arthritis. Damage and apoptosis of vascular endothelial cells is frequently observed in 
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atheromatous plaques and contributes to pathology of atherosclerosis. It has been shown that cyanidin 

inhibited TNF-a-induced endothelial cell apoptosis, elevated expression of eNOS and thioredoxin may improve 

vascular endothelial cell function and vasculopathy. VEGF is known as a major pro-angiogenic and pro-

atherosclerotic factor. Both cyanidin and delphinidin, other major anthocyanidins present in pigmented fruits 

and vegetables, inhibit PDGF-induced VEGF expression through down-regulation of MAPK and JNK signalings 

in vascular smooth muscle cells. 

Delphinidin also shows protective effects against cardiovascular disease. It is suggested that proliferation of 

vascular endothelial cells is important in the pathogenesis of atherosclerosis. 

Delphinidin treatment inhibits serum and VEGFinduced bovine aortic endothelial cell proliferation through 

modulation of ERK and also results in cell cycle arrest. Also, delphinidin increased eNOS expression by 

mediating the MAP kinase pathway, thus preventing bovine aortic endothelial cell apoptosis.In addition, 

delphinidin was found to fight against ox-LDL-induced damage in HUVECs and regulate apoptotic molecule 

expression. 

 

3.4.   ANTIOXIDATION EFFECT 

 

Oleuropein and hydroxytyrol reduce LDL oxidation 

Several compounds from olive leaves, oleuropein and hydroxytyrosol among them, have shown a variety of 

biological activities as an antioxidant. 

Oleuropein and hydroxytyrosol imparts some important antioxidant benefits to the user including reduction 

of LDL oxidation. Polyphenols potently and dose-dependently inhibits copper sulphate-induced oxidation of 

low-density lipoproteins (LDL). According to De la Puerta et al., Oleuropein has both the ability to scavenge 

nitric oxide and to cause an increase in the inducible nitric oxide synthase (iNOS) expression in the cell. A 

scavenging effect of oleuropein was demonstrated with respect to hypochlorous acid (HOCl). HOCl is an 

oxidative substance produced in vivo by neutrophil myeloperoxidase at the site of inflammation and can cause 

damage to proteins including enzymes. 

Hydroxytyrosol is believed to be one of the most powerful antioxidants. Its oxygen radical absorbance capacity 

is 40,000umolTE/g, which is ten times higher than green tea. The antioxidant polyphenol is known for its 

activity in preventing or reducing the deleterious effects of oxygen-derived free radicals associated with 

numerous inflammatory and stress-related human and animal diseases. It is also effective at inhibiting LDL 

oxidation. 
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Rosemary, protective agent against oxidative protein damage 

A large number of reports have shown rosemary constituents to be an efficient antioxidant against lipid 

peroxidation and DNA damage induced by radical oxygen species. Rosemarinic Acid demonstrated its ability 

to protect tissues and cells against oxidative stresses (Bradley, 2006). 

 

On the other hand, it is well-known that several antioxidants exhibited pro-oxidant effect producing protein 

damage under certain conditions as in the presence of transition metals such as Fe and Cu. 

The protection of rosemary compounds against protein damage in comparison with ascorbate and 6-Hydroxy-

2,5,7,8-tetramethylchroman-2-carboxylic acid (Trolox), were examinated through hydroxyl radical-mediated 

oxidation experiments, carried out using a metalcatalyzed reaction. Results showed that the plant extract used 

reduced significantly protein damage compared with ascorbate and trolox.  

 

 

Black beans anthocyanin pigments prevent the generation of free radicals 

There are several explanations for the antioxidant mechanisms of black beans. Firstly, anthocyanin with 2-

benzopyran core structure is a kind of conjugate structure. The unpaired electron is not fixed in the oxygen 

atom, but is close to the benzene ring, thus weakening the hydrogen bond. Thus the activity of the hydrogen 

atom of the hydroxyl is increased, and is easily lost to become a hydrogen donor.  

Anthocyanins are able to reduce capillary permeability and fragility, so they could be the key component in 

red wine that protects against cardiovascular disease.  The anthocyanin pigment prevented the generation of 

free oxygen radicals, and decreased the peroxidation of lipids. 

 

The biological activity of flavonoid compounds from beans has been reported in vitro as well as in vivo. The 

antioxidant activity has been evaluated using different methods and different common beans. The cyanidin 3-

0-P-D-glucoside extract showed strong antioxidant activity in the linoleic acid system at neutral condition (pH 

7.01), while the pelargonidin 3-0-P-D-glucoside and the delphinidin 3-0-P-D- glucoside extracts exhibited no 

antioxidant activity at pH 7.0. However, pelargonidin and delphinidin showed a strong antioxidant activity in 

acidic conditions (pH 3.0 and 5.0, respectively), suggesting that the antioxidant capacity is chemical-structure 

dependent. Using a fluorescence assay with liposomes and 3-[4-(6-phenyl)-1,3,5-hexatrienyl] phenylpropionic 

acid, showed that pure flavonoid compounds such as anthocyanins, quercetin glycosides and 

protoanthocyanidins (condensed tannins), present in the seed coat methanol extract and tannin fractions 

from 10 colored genotypes of common bean Phaseolus vulgaris, all displayed antioxidant activity, while the 

highest activity was obtained with extracts rich in condensed tannins. 
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4. ADS (ADVANCED DELIVERY SYSTEM) 

 

Bio availibility is a very important factor to allow bioactives to cross the cells double membrane and act at the 

cellular level. A green carrier allowed us to create a complex with the ability to cross hydrophilic and 

hydrophobic barriers. 

 

4.1. CONTROLLED DELIVERY OF BIOACTIVE COMPOUNDS 

Formulate an active ingredients is important, but to deliver the actives to the researched target has the same 

importance; otherwise the ingredients are useless to the body.  

The main idea of the protection is to create a carrier for the actives so ǘƘŜȅ ǿƻƴΩǘ ōŜ ƛƴ ŎƻƴǘŀŎǘ with the 

external environment until the release phase. The shell will act as a vessel and will navigate to the researched 

locations in the body.  

We have developed and created ADS® ς Advanced Delivery System for a targeted, controlled delivery of 

bioactive compounds. 

Background 

The active ingredients are given into the body, go through various membranes and arrive to the points of 

action. The movement of active ingredients depends on the efficiency of amount of the ingredient and time, 

which is Bioavailability. 

Since 1995, our researchers began research on Fenugreek plant. 

Why Fenugreek?    

The main research was focusing on the anti-diabetic activity of Fenugreek. While trying to understand the 

mechanism of action of this plant, our researchers noticed that the Fenugreek has the particularity to present 

an exceptional system of delivery of molecules. 

Fenugreek properties have been analysed and our scientist team discovered that the plant has the ability to 

facilitate and guide the circulation of actives for acting on defined points of the skin and cell.  

Thanks to this discovery, we decided to use similar Fenugreek receptors to deliver the active ingredients and 

created a carrier encapsulation. 
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Created by amino phospholipid, ADS® carrier allows a targeted and innovative controlled delivery of actives.  

ADS® protects the activity of the ingredients, and allows their delivery on zones never reached with classical 

ingredient.  

Advantages:  

- Quick and visible effect of the treatment (both cosmetics & nutraceuticals) 

- Little quantity of ingredient is enough, as no waste 

- No need to intake big amount of actives to feel the results, thus reducing side effect of overtaking of 

actives 

- Reducing the size of end products (capsules) 

- 100% safe, no animal origin ingredients, only natural vegetable origin 
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4.2. LOCALISATION OF O|N|R® IN CELLULAR SYSTEM 

Intracellular localisation of O|N|R® by fluorescence microscopy using lipophilic probes in mitochondria. 

Labelling of O|N|R® with a fluorescent lipophilic probe 

Labelling of O|N|R® carrier 

 

Separation of labelled O|N|R® from free probe 

 

 

Labelling of O|N|R® with a fluorescent lipophilic probe 

 

Incubation of human cells with labeled O|N|R® (fluorescence microscopy) 

A

H
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A - Non-labeled MCF-7 cells (green cells express GFP, green fluorescent protein) 

B - MCF-7 cells incubated with labeled O|N|R® (red labelling is O|N|R®) 

 

Incubation of human cells with labeled O|N|R® (fluorescence microscopy) 

 

A- Non-labeled MCF-7 cells observed by phase contrast microscocopy. 

B- MCF-7 cells incubated with labeled O|N|R® observed by fluorescence microscopy (red labelling is 

O|N|R®) 

Colocalization of O|N|R® and mitochondria in adipocytes 

MitoTracker Green FM probe is essentially nonfluorescent in aqueous solutions and only becomes 

fluorescent once it accumulates in the lipid environment of mitochondria. (InvitroGen). 

MitoTracker Green FM probe preferentially accumulates in mitochondria regardless of mitochondrial 

membrane potential (InvitroGen). 
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Co-staining of O|N|R® phospholipids and adipocyte mitochondria 

 

Red: Phospholipid (O|N|R®) / Green: Mitotracker Green / Blue: Hoesch dye (nuclei) 
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5. CLINICAL TRIALS 
 

5.1. ANTIOXIDANT CAPACITY 

 

Customer: SANKI MAYOR 

Laborator: INSTITUTO DE BIOLOGÍA MOLECULAR Y CELULAR Universidad Miguel Hernández.  

Avda. del Ferrocarril s/n, E-03202 Elche (Alicante), Spain  

Corresponding author: Dr. Vicente Micol 

Objective: Evaluate the antioxidant activity of the dietary supplement O|N|Rá (ORAC test). 

 

Introduction 

The antioxidant capacity of O|N|R® was determined by the ORAC (Oxygen Radical Absorbance Capacity) test 

with measures both the time and degree of free-radical inhibition. 

Method 

Evaluation of the effects of O|N|R® as compared to placebo on total antioxidant capacity (TAC) as measured 

through ORAC assay (accurate +/- 5%). The antioxidant capacity was estimated by Ferric Reducing Power, and 

expressed as micromole Trolox equivalent (TE) per 100 grams (µTE/100 g).   

Results 

Results are shown for antioxidant capacity of subjects before and after 30-day administration of O|N|R® or 

placebo. As can be seen from Figure 1, at Day 0, there are no differences between groups in antioxidant 

capacity. After O|N|R® ingestion for 30 days, there is an increment change in antioxidant capacity. 
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PBMC Antioxidant Capacity (ORAC)  

 

Figure1.  Analysis of the Antioxidant Capacity of PBMCs across Study Group over Time 

Conclusion 

The results of this investigation show that O|N|R® enhanced consistently the antioxidant capacity of the 

subjects after 30 days (+343%). 
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5.2. ANTHROPOMETRIC MEASUREMENTS 

 

5.2.1. Clinical evaluation of efficacy of O|N|R® on weight loss 

 

Customer: SANKI MAYOR 

Scientific supervisors: Dr Masato TANAKA - Dr Hirata KANEMOTO - Dr Asako FUJIWARA 

Setting: Tokyo Hospital ς Nutrition & Health Dept, Tokyo, Japan  

Study protocol number: OXT-JP-06/2006 

Objective: Investigate the efficacy of O|N|R® ς Food supplement (derived from black beans, olive and 

rosemary extracts) on weight loss. 

Design: Randomized, double blind, placebo controlled clinical trial. 

Subjects: 60 ƘŜŀƭǘƘȅΣ ƻǾŜǊǿŜƛƎƘǘ нр Җ .aL ҖолΣ ƳŜƴ ŀƴŘ ǿƻƳŜƴΣ ōŜǘǿŜŜƴ нп ǘƻ ср ȅŜŀǊǎΦ 

Interventions: 2 tablets of 125 mg before lunch and 2 tablets of 125 mg before diner for 60 days. Each tablet 

contains 40% (50mg) of bio actives and 60% (85mg) of excipient. 

Main outcome measures: Body weight and impedance measurements and waist, hip and thigh 

circumferences. 

Results: 60 subjects completed the study. O|N|R® was well tolerated. At the end of the study, subjects 

receiving O|N|R® showed significant reduction of body weight, fat mass, adipose tissue, and waist/hip/ thigh 

circumferences. 

Conclusion: The results show that O|N|R® produces significant reductions in body weight of overweight 

individuals and this reduction is caused by loss in fat mass rather than lean mass. 

Final report date: September, 2006 
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INTRODUCTION 

Overweight is defined as an excessive accumulation of fat in adipose tissue, which can affect human health 

and lead to serious diseases, as diabetes, and cardiovascular diseases. Overweight already became a global 

public health problem, with a rapid global rise linked to societal changes, affecting indifferently any part of the 

world. The World Health Organization (WHO) estimates that more than 1.4 billion adults were overweight 

(with BMI җ 25) in 2008, which represents 35% of world population. 

The principal causes of overweight include low physical activity and high fat and calorie foods intake increase. 

Being overweight increases the risk of heart diseases and strokes, diabetes, musculoskeletal disorders, some 

cancers, etc...  

Strategies aimed at losing weight and preventing overweight has not been successful to date. Follow up on 

longer periods are rare and only a few people achieve to maintain weight loss in the long term. Moreover, 

repeated weight loss followed by weight regain cycles may be unhealthy as they have been associated with 

increased risk of heart disease and bone loss. However, there are some strong evidence that even a small 

weight loss (5% of body weight) can significantly decreases the risk of diabetes and cardiovascular diseases.  

Various approaches and treatments have been used for management of overweight. These include lifestyle 

and behavioural modifications as well as use of prescription and non-prescription drugs. Lifestyle and dieting 

approaches include restriction of caloric intake, and increased physical activity. These regimens are difficult to 

follow, may cause adverse effects and often result in regaining of lost weight when the intervention is stopped.  

Food extracts, herbs and botanicals that have been used for centuries have a potential in managing overweight. 

An approach for treating overweight is the inhibition of polysaccharides during the digestion process through 

amylase inhibitors which can be found in the black beans. Alpha amylase inhibitors are known as starch 

blockers and are effective agents for controlling overweight and associated diseases. Alpha-amylase inhibitors 

have the capacity to interfere with the breakdown of starch, which will prolong the digestion time, reduce the 

energy derived from the starch and reduce the body glucose absorption.  

The black beans alpha amylase inhibitors have been shown through several animal and human studies to 

significantly reduce postprandial hyperglycemia and to cause weight loss without any observable side effects 

on.  

In humans, uncooked black beans consumption can be associated with gastrointestinal disorders, mainly due 

to the potentially toxic substance phytohemagglutinens (PHA) present in raw beans. However, PHA levels can 

be reduced considerably by cooking, and commercial preparations have been shown to be safe to use. 
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Olea europaea (olive tree), belonging to the family Oleaceae is a small evergreen tree native to the 

Mediterranean region. Olive preparations have been used in folk medicine in European Mediterranean area 

as diuretic, hypotensive, emollient and for urinary and bladder infections for a very long time. The 

Mediterranean diet is characterized by a high consumption of olive oil, whose intake is greatly growing 

worldwide, since it influences on health outcomes have been investigated. 

Among the different components, Oleuropein is the most important active compound of the Olea europaea, 

responsible for the known antioxidant action of the extracts of the olive plant. In-vitro and in-vivo experiments 

have demonstrated the antioxidant activity of olive extracts to reduce free radical production. Several studies 

have also showed hypoglycemic and hypolipidemic activity of olive. The main active constituent reported was 

oleuropein, which is involved into the potentiation of glucose-induced insulin release process. Another 

important ingredient is hydroxytyrosol which also has antoxidant properties.  

Rosemary (Rosmarinus officinalis L.) is a well know aromatic plant which has been cultivated and used for a 

long time in folk medicine and cooking. It has been found that rosemary herbs were used as medicinal, culinary 

and cosmetic virtues in the ancient Egypt, China and India. Its wide usage as a culinary herb as well as clinical 

studies has proven its safety. Rosemary has strong antioxidant properties. There are several reports that 

identify the antioxidant activity of these extracts is mainly due to the content of phenolic carnosic acid (and 

its derivative products).  

In this article we will now describe a clinical study on O|N|R®, which is a new weight loss product derived from 

black beans, olive and rosemary extracts.  

MATERIALS AND METHODS 

Study design 

A randomized, double-blinded, placebo-controlled study of 60 days duration, in accordance with the Helsinki 

Declaration and other applicable laws related to the protection of study subjects, was carried out.  

Volunteers were recruited from a group of individuals who expressed a willingness to participate in such 

evaluations. Sixty subjects, aged from 24-65 years, found to be overweight were selected.  

Overweight was measured using the following formula: body weight ς ideal weight. The ideal weight 

calculation was (kg) = 100/(100 - % normal body fat) x lean mass.  

¢ƘŜ ƛƴŎƭǳǎƛƻƴ ŎǊƛǘŜǊƛŀ ƛƴŎƭǳŘŜŘ ŀƎŜ ōŜǘǿŜŜƴ нл ŀƴŘ ср ȅŜŀǊǎΣ ƻǾŜǊǿŜƛƎƘǘΣ нр Җ .aL ҖолΣ ƎŜƴŜǊŀƭ ƎƻƻŘ ƘŜŀƭǘƘΣ 

stable weight for past two months, no ongoing drug treatments, commitment to eating as prescribed by 
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nutritionist, commitment to avoid any changes in lifestyle throughout test period, commitment to avoid use 

of other weight loss products during study.  

The exclusion criteria included pregnant or breast feeding females, weight reduction treatments prior to study, 

within 6 months postpartum, planning to become pregnant, patients of diabetes, heart disease, renal, liver or 

thyroid disease, concurrent medications, psychiatric patients , those taking more than 3 alcohol drinks per day 

and any condition contrary to those indicated in enrollment criteria. 

The chosen participants reported to the Center at 0, 30 days and 60 days to have their body weight and other 

measurements checked and recorded. The two groups took the assigned tablets, two tablets before lunch and 

two tablets before dinner. Volunteers were asked to eat daily complex carbohydrates during one of the 

principal meals, with no additional alterations in daily habits (job, sports etc). 

TEST PRODUCTS 

The active substance to be tested was a 2 x 125 mg tablets, twice a day, of O|N|R®. Active and placebo tablets 

were supplied in opaque white plastic bottles containing a known number of tablets. Subjects were directed 

to take 2 tablets before lunch and 2 tablets before diner. The placebo was an identical appearing tablet 

containing inert ingredients. The control substance was an identical tablet which was visually indistinguishable 

from the tablet containing active ingredient. It contained no pharmacologically active substances. 

MEASUREMENTS 

Body weight and impedance measurements, and waist, hip, and thigh circumferences tests were measured at 

the beginning and at the interim (30-day treatment phase) and at the end of 60 days. 

Baseline measurements are showed in table 1. 

Baseline measurements Test (N=30) Placebo (N=30) 

Age 39.2±6.7 40.5±7.2 

Gender 23F ς 7M 25F ς 5 M 

BMI (kg/m²) 26.6±1.7 26.2±1.6 

Weight (kg) 73.8±5.9 72.9±5.3 

Waist circumference (cm) 83.8±4.2 84.2±3.9 

Hip circumference (cm) 106.2±2.3 105.8±1.8 

Thigh circumference (cm) 67.6±1.9 67.2±1.6 

Table 1. Baseline outcomes at the beginning of the clinical trial. 

Body Weight and Composition 
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Body weights, performed on individuals wearing only undergarments, were measured using a calibrated 

balance beam scales to the nearest 0.1kg. BMI was calculated as weight in kilograms divided by height in 

meters squared. 

Waist. Hip. and Thigh Circumferences 

The respective circumference of the waist, hips, and right thigh was measured using a standard non-

stretchable flexible measuring tape. Temporary tattoos were used to identify the area of reference from one 

reading to the next. Waist circumference was measured at the level midway between the lowest rib margin 

and the iliac crest, and hip circumference was measured at the widest level over the greater trochanters. Thigh 

circumference was measured on the left leg directly below the gluteal fold. The mean value of two 

measurements was used in the analyses. 

Adverse/Side Effects 

The subjects were monitored throughout the investigation for the occurrence of any adverse or side effects. 

Statistical Analysis 

To minimize differences in values between subjects, they were stratified into two groups very similar in size, 

age, gender, and body weight distribution. At completion, data from subjects receiving the Test supplement 

and subjects receiving the Placebo supplement were available for statistical analysis. For each subject, the 

differences between pre-treatment (baseline) and post-treatment (30-days and 60 days) values for each 

parameter (body weight, BMI, etc.) were calculated. The differences were always obtained by subtracting the 

30 or 60 days values from the baseline values. A negative difference indicates a reduction in the parameter 

after 30 and 60 days. A positive difference indicates an increase in that parameter. The difference between 

ōŀǎŜƭƛƴŜ ŀƴŘ ол ŀƴŘ сл Řŀȅǎ ǾŀƭǳŜǎ ŀǊŜ ŀƴŀƭȅǎŜŘ ǳǎƛƴƎ {ǘǳŘŜƴǘΩǎ ǘ-test.  

RESULTS 

The Test and Placebo groups were comparable in age, gender, weight, BMI and various body circumferences. 

All the subjects completed the study. No significant adverse effects were reported. The results are showed in 

table 2 and 3. 
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At 30 days Test (N=30) Placebo (N=30) P Value 

BMI (kg/m²) -0.8±1.4 0.1±0.5 <0.001 

Weight (kg) -3.18±0.7 0.1±0.8 <0.001 

Waist circumference (cm) -3.18±0.6 1.3±0.9 <0.001 

Hip circumference (cm) -5.02±0.8 1.8±0.8 <0.001 

Thigh circumference (cm) -3.01±0.8 0.8±0.7 <0.001 

Table 2. Results of active group and placebo group measures after 30 days of treatment 

 

At 60 days Test (N=30) Placebo (N=30) P Value 

BMI (kg/m²) -1.1±1.2 0.3±0.9 <0.001 

Weight (kg) -3.56±0.9 0.44±0.8 <0.001 

Waist circumference (cm) -6.78±0.8 0.56±0.6 <0.001 

Hip circumference (cm) -5.47±0.8 0.72.±0.7 <0.001 

Thigh circumference (cm) -3.54±0.7 0.64±0.8 <0.001 

Table 3. Results of active group and placebo group measures after 60 days of treatment 

 

All the subjects receiving active ingredient experienced weight loss. The average reduction in body weight in 

Test group was 3.56 Kg., average reduction in waist size was 6.78 cm and average reduction in body fat was 

9.5 %. The average gain in Placebo group during this period was 0.44 Kg. The best results that were achieved 

were 4.62 Kg. in weight reduction and 8.45 cm in waist measurement.  

The study results after 30 days showed a reduction in waist measurement of 3.18 cm, reduction in thigh 

circumference of 3.01 cm and in hip circumference of 5.02 cm. After 60 days of treatment, subjects in the Test 

group had lost an average of 6.78 cm in waist measurement and 3.54 cm and 5.47 cm in thigh and hip 

circumference respectively (see graphic 1). 
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Graphic1. Placebo and test group outcomes at the 60th day of the trial. 

The participants found the compliance easy. There were secondary findings of increased energy, feeling of 

well-ōŜƛƴƎΣ ǘƻƴƛƴƎ ƻŦ ōƻŘȅ ŜǘŎ ΦǿƘƛŎƘΣ ƘƻǿŜǾŜǊΣ ŘƛŘƴΩǘ ǊŜŀŎƘ ǎƛƎƴƛŦƛŎŀƴǘ ƭŜǾŜƭǎΦ 

DISCUSSION 

The results of this study indicate that a dietary supplement O|N|R® is effective at reducing body weight and 

body fat mass when taken daily by overweight human subjects. 

Indications by Bodystat measurements showed that most of the weight changes are induced by fat loss rather 

than diminution in lean body mass. Many dietary ingredients which aim is to combat overweight provide only 

scale weight loss, but not based on true fat loss.  

O|N|R® appears to influence weight loss through multiple mechanisms. The main mechanism is the inhibitory 

action of bean extract that has been shown to inhibit the activity of a-amylase and interfere with the digestion 

of carbohydrates. This inhibition results in influencing the insulin system, which lead to less fat accumulation 

and promote weight loss. 

In other hand, if we consider that overweight is defined as a state of chronic oxidative stress, then antioxidant 

supplementation should help in controlling overweight. All the ingredients contained in O|N|R® have strong 

antioxidant activity. Thus, supplementation with O|N|R® should not only confer all other known benefits of 

reducing oxidative stress but should also increase weight loss being induced by other ingredients of O|N|R®. 

All the ingredients of O|N|R® are common dietary agents and have been used by humans for centuries. The 

quantity contained in O|N|R® is within acceptable limits. 
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CONCLUSION 

The results of this study show that O|N|R® produced significant decreases in body fat while essentially 

maintaining lean body mass when taken daily during 60 days by overweight subjects. O|N|R® appears to be a 

safe and effective aid to consider in weight loss and maintenance programs.  
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5.2.2. Evaluating the efficiency of O|N|R® in enhancing and maintaining weight loss in humans 

 

Customer: SANKI MAYOR 

Laborator: INSTITUTO DE BIOLOGÍA MOLECULAR Y CELULAR Universidad Miguel Hernández. Avda. del 

Ferrocarril s/n, E-03202 Elche (Alicante), Spain  

Corresponding author: Dr. Vicente Micol 

Title: Evaluating the efficiency of O|N|Rá in enhancing and maintaining weight loss in humans 

 

Number of 

participants 

30 healthy human (15 females, 15 males) between 5-25 kg 

overweight 

Age of participants Between 25 and 65 years old 

Period of the study  90 days (Control each month) 

Products tested O|N|R® (250mg capsule) and Placebo. Each O|N|R® capsule 

contains 100mg of bio active compounds and 150mg of excipient. 

Dosage 2 capsules per day 

 

Summary 

O|N|R® is a nutritional supplement which has been developed to help weight loss by reducing the digestion 

of diet carbohydrates. Its formula combines a mixture of herbal extracts from edible Mediterranean plants 

(olive and rosemary), known as powerful antioxidants, and black bean extract which is known to inhibit 

polysaccharides enzymatic digestion. The antioxidant components of the complex provided with significant 

antioxidant capacity to account for the protection of the gastrointestinal (GI) tract against oxidative stress. A 

90 days double-blind and placebo-controlled study was done with O|N|R®. To highlight the activity claimed 

by O|N|R®, 30 healthy human volunteers between 25 and 65 years old (15 females, 15 males), with 5-25 kg 

overweight, were asked to take a capsule of O|N|R® complex (250 mg) before each meal (lunch & dinner). At 

t0, t30, t60 and at the end of the study t90, weight of each volunteer was measured. Waistline, hips and thigh 

circumferences were measured. The results show that O|N|R® group maintained a regular weight loss of 

approximately 3.2 Kg during the 90 days of the treatment. O|N|R® group demonstrated no over weight gain 

during the 90 days either. A remarkable decrease of the waist circumference of almost 4% was observed 

throughout the treatment in the O|N|R® group, and a minor decrease in hip and thigh circumferences was 

also observed (approximately 1.5% each). All these results suggest that O|N|R® can be taken as a safe therapy 

for weight loss management and to protect the GI against the dietary-induced oxidative stress. 
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Introduction 

Overweight is a main risk factor for many different serious disorders, including heart disease, diabetes, several 

types of cancer, cardiovascular diseases and stroke. Therefore, effective methods for weight reduction are 

constantly being required. Although there are many different weight control methods and slimming diets in 

use today, it is very difficult for most people to maintain a regular weight loss. Many researches have shown 

that almost all individuals regain the weight they lost after some time. Long-term maintenance is rare, and 

repeated weight loss followed by weight regain cycles may be unhealthy, as it has been associated with 

increased cardiovascular risks. 

Caloric restriction is the main goal of most weight reduction slimming approaches. A basic principle is that if 

food intake is less than energy consumption, stored calories, mainly in the form of lipids, will be consumed. 

Other slimming approaches are based on the principle of increasing metabolic rate through burning calories, 

what lead to a decrease of body weight by calories. However, the majority of these treatments often cause 

side effects, particularly those involving the use of non-prescription and prescription drug products. 

Furthermore, these treatments often result in a rapid weight increase once treatment is concluded, unless a 

drastic modification of the behaviour that led to weight gain is undertaken. 

Some of the most commonly used weight-loss remedies to treat obesity are based on a decrease of digestive 

nutrients absorption by non-digestible fiber (chitosan, wheat bran, psyllium or pectin). Alternatively, another 

approach consists of deducing the digestion of polysaccharides through the action of alpha amylase inhibitors 

present black beans. The claimed slimming capacity of these products is based on their ability to reduce the 

rate of starch digestion in the small intestine by the inhibition of alpha amylase, a pancreatic enzyme that 

hydrolyses starch. Alpha amylase inhibitors are lectin-like inhibitors that prevent starch digestion and can be 

extracted from several types of plants, especially those from the Leguminaceae family. 

Currently available amylase inhibitors are extracted from either black bean or wheat. The common bean 

(Phaseolus vulgaris) contains a family of plant defense proteins that includes phytohemagglutinins (PHA), 

arcelin, and alpha amylase inhibitors.  

Foods and beverages rich in phenolic compounds have often being associated with the decreased risk of 

developing several diseases. It is assumed that bioactive components of the human diet, such as flavonoids, 

may play a vital role in reducing the risk of "radical-related" oxidative damage. These effects may include 

scavenging of metals, reactive oxygen, chlorine and nitrogen species and the inhibition of inflammatory 

processes. However, many flavonoids have poor antioxidant effect due to poor absorption rate into the 

gastrointestinal tract.  
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Olive (Olea europaea) and rosemary (Rosemary officinalis) are vegetable species rich in phenolic compounds 

bearing strong antioxidative activity, and have been also a part of the Mediterranean diet for centuries. 

Hydroxytyrosol and oleuropein from olive leaves have been shown as potent radical scavengers. In addition, 

its presence in the human diet, among other factors, has been related to the prevention of coronary artery 

diseases and atherosclerosis. Rosemary is one of the most widely used and commercialized plant extracts, 

bearing antioxidative effect, not only as a culinary herb for flavouring but also used as antioxidant in processed 

food and cosmetics. There are several reports that identify the compounds that are chiefly responsible for 

antioxidant properties of rosemary extracts both in lipophilic and hydrophilic fractions. The antioxidant activity 

of these extracts is mainly due to the content of phenolic carnosic acid and its derivative carnosol. Moreover, 

the occurrence of other phenolic compounds such as flavonoids and phenolic acids, especially rosmarinic, also 

contributes to the bioactivity of this aromatic plant. 

In the present article we describe a clinical study on O|N|R®, a new weight loss complex derived from the 

black bean and containing two powerful antioxidants extracts from Mediterranean edible plants (olive and 

rosemary) which provides with additional free radical scavenging properties for the GI tract. The clinical trial 

demonstrates the efficacy of O|N|R® on weight loss in a three months clinical study. The results also shows 

that O|N|R® group experienced significant hip (1.5%), thigh (1.6%) and waist (3.8%) circumference losses 

compared to placebo group. In addition, all these criteria were maintained after three months what 

demonstrates the effectiveness of O|N|R® to maintain a constant weight loss. O|N|R® was very well tolerated 

with no evidence of the side effects commonly experienced with other existing obesity drugs. 

Methods 

Clinical trial on weight loss 

Thirty healthy 5-25 Kg overweight volunteers between 25 and 65 years old (15 females and 15 males) 

participated in the present study. Subjects were included in a randomized placebo-controlled and double-

blind trial to highlight the activity claimed for O|N|R® complex. 30 days before starting the test, volunteers 

were controlled by a nutritionist. Weight of each volunteer was registered after 10, 20 and 30 days the 

experiment started and only volunteers whose weights remained stable in such a period were recruited for 

the study. A placebo group of 30 participants was also used for the study. 

Subjects were assigned to receive either one 250 mg capsule of O|N|R® or indistinguishable placebo twice 

daily (one before lunch and dinner) during 90 consecutive days. Volunteers were asked to eat daily complex 

carbohydrates during one of the principal meals, with no additional alterations in daily habits (job, sports, etc.). 

At the starting date of the study (t0), day 30th, (t30), day 60th (t60), and at the end of the study (t90), weight, 

and waistline, hips and thigh circumferences were measured. 
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Informants were asked to remove all outer layers of clothing, shoes with heels, tight garments intended to 

alter the shape of the body, and belts before the measurements. The mean value of 2 measurements was 

used in the analyses. Volunteers did not report any side effects during the study. 

None of the subjects were taking any drug or dietary supplement at the time of the study. All were briefed on 

the protocol and gave consent to the trial. Standard deviation was not higher than 1% in any case. 

Results and discussion 

An innovative black bean-derived complex called O|N|R® was developed and its slimming and antioxidant 

properties have been evaluated throughout this study. 

A randomized, placebo-controlled and double-blind clinical trial was set in order to prove the efficacy of 

O|N|R® as a slimming complex using thirty healthy 5-25 Kg overweight volunteers between 25 and 65 years 

ƻƭŘΦ ±ƻƭǳƴǘŜŜǊǎΩ ǿŜƛƎƘǘ ǿŀǎ ƳŜŀǎǳǊŜŘ ōŜŦƻǊŜ ǘƘŜ ǎǘǳŘȅ ŀƴŘ ŀǘ олΣ сл ŀƴŘ фл Řŀȅǎ ŀŦǘŜǊ ǘƘŜ ōŜƎƛƴƴƛƴƎ ƻŦ ǘƘŜ 

ǘŜǎǘΦ CƛƎǳǊŜ н ǎƘƻǿǎ ǘƘŜ ŜǾƻƭǳǘƛƻƴ ƻŦ ǘƘŜ ŀǾŜǊŀƎŜ ǿŜƛƎƘǘ ƭƻǎǎ ŦƻǊ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƎǊƻǳǇǎΣ hμbμwϯ-treated and 

placebo group. The placebo group did not show a significant weight loss during the time of treatment, only an 

average weight loss of 0.38 Kg. In contrast, the O|N|R® group, which had 250 mg of the complex twice a day, 

showed a significant weight loss, approximately 3 Kg, after 30 days of treatment. This weight loss increased 

slightly at the day 60th (3.25 Kg) and was maintained almost invariable until the end of the treatment (90 days). 

Although the weight loss in the O|N|R®-treated group did not reach values further than those obtained at day 

60th, i.e. 3.2 Kg, it is a remarkable fact that the rate of weight loss was maintained throughout the treatment 

period. These results show an encouraging trend for expectations of longer-term dosing of the complex. 

 

Figure 2. Average of ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǿŜƛƎƘǘ ƭƻǎǎ ƳŜŀǎǳǊŜŘ ŀǘ ǘƛƳŜǎ ǘолΣ ǘсл ŀƴŘ ǘфлΦ 
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Additionally, hip, thigh and waist circumferences of volunteers were measured to obtain the evolution of the 

ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǾƻƭǳƴǘŜŜǊǎΩ Ŧŀǘ ŘǳǊƛƴƎ ǘƘŜ ǘǊŜŀǘƳŜƴǘ ǿƛǘƘ hμbμwÑ or placebo. Figure 3 shows that individuals 

treated with O|N|RÑ presented an average reduction in their hips size of 1.43% at t30. This reduction was 

increased with the follow-up of the treatment, reaching values of 1.54% and 1.55% at t60 and t90 respectively. 

In a similar way, a thigh circumference decrease of 1.48% was observed at t30, which increased with the 

treatment to 1.53% and 1.57% at t60 and t90. The average waist circumference of the O|N|R® group exhibited 

the most significant reduction compared to placebo. O|N|R® participants experienced a waist circumference 

decrease of 3.51% at t30. In addition, waist circumference decrease showed higher values throughout the 

study, 3.78% and 3.82% at t60 and t90 respectively, meaning a continuous diminution of the fat around waist 

by the end of the treatment. Moreover, no adverse or side effects were observed in any of the volunteers 

during the study. 

In summary, O|N|R® is a tested slimming complex that exhibits a significant antioxidant capacity against lipid 

peroxidation measured by the TBARS assay with a stronger potency than the antioxidant compound BHT. This 

antioxidant capacity may provide with important free radical scavenging properties to protect the 

gastrointestinal tract against reactive species derived from the diet or phagocytes activation in the gut. The 

results of the clinical study show that placebo group did not demonstrate any significant weight loss or hip, 

thigh and waist circumference losses, while O|N|R® group demonstrated a good efficacy for all these criteria. 

The study also demonstrated that O|N|R® group maintained a regular weight loss of approximately 3.2 Kg 

during the 90 days of the treatment. O|N|R® group also showed no over weight gain during the 90 days either. 

Therefore, the conclusions of this 12-week weight loss trial were associated with a decrease on weight and fat 

distribution at hip, thigh and waist of the participants and consequently with positive effects on health 

variables. A remarkable decrease of the waist circumference of almost 4% was observed throughout the 

treatment in the O|N|R® group. All these results suggest that O|N|RÑ can be taken as a safe therapy for 

weight loss management. 
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CƛƎǳǊŜ о !ǾŜǊŀƎŜ ƻŦ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƘƛǇΣ ǘƘƛƎƘ ŀƴŘ ǿŀƛǎǘ circumference losses measured at times t30, t60 and t90 

of the study. 
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5.3. BLOOD SUGAR CHOLESTEROL 

 

5.3.1. Efficacy of OXI-280 on blood lipid parameters  

 

This study was designed to investigate the effects of OXY-280, a dietary supplement ingredient OXY-280 on 

the weight management of overweight (25<BMI<30) adult Mexicans, 25-55 years of age. OXY-280 has been 

developed to help weight loss by reducing the digestion of diet carbohydrates. Its formula combines a mixture 

of herbal extracts (olive and rosemary), known as powerful antioxidants and black bean extracts which is 

known to inhibit polysaccharides enzymatic digestion and purple potato which demonstrates alpha-

glucosidase inhibitory action. 

Study design 

The study was a prospective, 90 Days, randomized, double blind, placebo controlled, clinical safety and efficacy 

trial conducted. 

The efficacy of OXY-280 was assessed by measuring changes in body anthropometric measurements (weight, 

body fat, waist and hip circumferences). Safety was assessed by self-reported symptoms and reasons for 

withdrawal from the study.  

Randomization of equal numbers of subjects to placebo or treatment groups was achieved using a random 

number table. Sealed copies of these codes were provided to the investigators for emergency identification.  

{ǘŀǘƛǎǘƛŎŀƭ ŀƴŀƭȅǎŜǎ ǿŜǊŜ ŘŜǎƛƎƴŜŘ ƻƴ ŀƴ άƛƴǘŜƴǘƛƻƴ ǘƻ ǘǊŜŀǘέ ōŀǎƛǎ ǘƻ ŀŎƘƛŜǾŜ ŀ ǎǘŀǘƛǎǘƛŎŀƭ ǇƻǿŜǊ ƻŦ лΦфл ŀƴŘ ŀ 

0.05 type I error for a two sided test.  

Subjects 

Subjects were admitted into the study if they qualified to the following inclusion criteria:  

- Male or female, 25-55 years old in overall good health. 

- Body mass index (BMI) ōŜǘǿŜŜƴ җ нр ŀƴŘ Җ ол ƪƎκƳ. 

- Elevated LDL-cholesterol. 

Subjects were excluded if any: 

- Presence of any systemic, infectious diseases or chronic conditions, including leukemia and/or cancers. 

- Having recently lost weight or participated in other diet or drug studies. 

- Currently taking medications for infection, systemic or chronic conditions. 
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- Any history or evidence on examination, of clinically significant autoimmune, rheumatological, 

gastrointestinal, renal, hepatic, endocrine, respiratory, cardiovascular, dermatological or 

hematological disease, which in the opinion of the investigator may affect the interpretation of the 

efficacy and safety data. 

- Current smoker or history of smoking for at least 6 months prior to enrolment into the study and active 

alcohol/drug dependence or abuse. 

Subjects who did not fall into any the exclusion categories after these baseline measures were randomized to 

either placebo or the OXY-280 preparation. 

Early Withdrawal of Subjects 

Patients may have been withdrawn from the study (i.e. from any further study product or study procedure but 

not from analyses) for the following reasons: 

- At their own request: If, in the investigator's opinion, continuation in the study would be detrimental 

ǘƻ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ǿŜƭƭ-being. 

- If they are lost to follow-up: In any occurring cases, the reason for and date of withdrawal were 

ǊŜŎƻǊŘŜŘ ƛƴ ǘƘŜ 9Ȅƛǘ CƻǊƳ ŀƴŘ ƛƴ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƳŜŘƛŎŀƭ ǊŜŎƻǊŘǎΣ ŀƴŘ ǘƘŜ ǎǇƻƴǎƻǊΩǎ ǊŜpresentative was 

notified within 5 days. The patients were followed up to establish whether the reason was an adverse 

event, and, if so, this was reported in accordance with the procedures detailed in Safety and Adverse 

Events.   

The investigator made every effort to contact patient lost to follow-up.  Attempts to contact such patients 

ǿŜǊŜ ŘƻŎǳƳŜƴǘŜŘ ƛƴ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ǊŜŎƻǊŘǎ όŜΦƎΦΣ ŘŀǘŜǎ ŀƴŘ ǘƛƳŜǎ ƻŦ ŀǘǘŜƳǇǘŜŘ ǘŜƭŜǇƘƻƴŜ ŎƻƴǘŀŎǘύΦ 

Treatment 

At randomization, subjects were counselled to eat normally, and maintain their usual activities. Active and 

placebo tablets were supplied in opaque white plastic bottles containing a known number of tablets. Subjects 

were directed to take one tablet, before lunch meal and diner meal (2 tablets per day) and to return unused 

tablets, which were counted to determine adherence. 

The active preparation was a mix of plant extracts containing Olive, Rosemary, and Black Bean as the only 

active ingredients. Each tablet was specified to contain 250 mg of the mix of plant extracts. Each tablet was 

formulated with 100 mg of active ingredients and 150 mg of excipient. The placebo was an identical appearing 

tablet containing inert ingredients.  

Certificates of analyses were validated by the investigators. 
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During the subsequent 90 days, subjects had a control visit at 30 days, 60 days and 90 days. The following 

parameters or variables were measured and analyzed: 

- Body weight (at 30, 60 and 90 days)  

- BMI (at 30, 60 and 90 days)  

- Waist & hips circumference (at 30, 60 and 90 days)  

- Body fat (at 30, 60 and 90 days)  

- Mental and physical feeling (by questionnaire) (at 30, 60 and 90 days)  

- Fasting HDL-,LDL-, and Total-cholesterol (at 90 days)  

- Fasting triglycerides (at 90 days) 

Normal laboratory values for selected parameters. 

Test (variable) Specimen Method 
Normal Range (Values Units) 

Conventional International 

Triglyceride Serum Enzymatic <200 mg/dL 
<2.26 mmol/L 

 

Total cholesterol Serum Enzymatic 
<200 mg/dL  

High: >240 mg/dL 

< 5.17 mmol/L 

High:>6.21 mmol/L 

HDL-cholesterol Serum Direct 

>35 mg/dL 

άbŜƎŀǘƛǾŜέ Ǌƛǎƪ ŦŀŎǘƻǊΥ 

> 60 mg/dL 

>0.9 mmol/L 

άbŜƎŀǘƛǾŜέ Ǌƛǎƪ ŦŀŎǘƻǊΥ 

>1.55 mmol/L 

LDL-cholesterol 
Serum,  

calculated 

Calculate from 

Total & HDL-c 
Same as above 

 

Same as above 

 

Fasting Glucose Plasma Hexokinase <110 mg/dL <6.1 mmol/L 

Source: The Merck Manual Seventeenth Edition and the US National Institute of Health, unless stated differently. 

 

Safety Profile 

The safety profile of the study product was determined by evaluating the incidence and severity of adverse 

events that occurred. The adverse events that were monitored included: abdominal pain, abdominal bloating, 

distended feeling/gas, diarrhea/constipation, flatulence, vomiting, regurgitation, and heartburn.  Participants 

were instructed to contact the study coordinator by phone in the event that the participant experienced any 

ƻŦ ǘƘŜ ŀŦƻǊŜƳŜƴǘƛƻƴŜŘ ŀŘǾŜǊǎŜ ŜǾŜƴǘǎΦ ¢ƘŜ ǎǘǳŘȅ ŎƻƻǊŘƛƴŀǘƻǊ ǘƘŜƴ ŘƻŎǳƳŜƴǘŜŘ ǘƘŜ ŀŘǾŜǊǎŜ ŜǾŜƴǘΩǎ 

occurrence and severity.   

Study Objectives 

Primary Objectives: To evaluate the effects of OXY-280 as compared to placebo on weight loss, on BMI 

reduction, waist & hips OXY-280 as compared to placebo fat reduction 
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Secondary Objective: To evaluate whether OXY-280 has a positive effect on regulation of serum lipids through 

fasting cholesterol (HDL, LDL, VLDL) and triglycerides. To evaluate the safety profile of OXY-280 

Measurements 

Anthropometric Measurements: All measurements were taken between 8:00 and 10:00am. The lead 

investigator oversaw the anthropometric measurements. BMI is calculated as weight in kilograms (measured 

to the nearest 0.1 kg without coats and shoes) divided by height in meters squared (measured to the nearest 

cm without shoes), kg/m2. Waist- and hip-circumferences were measured in cm as the minimum value 

between iliac crest and the lateral costal margin and the maximum value over the buttocks respectively, with 

values taken twice.  

Blood Samples and Biochemical Analysis  

A form was provided to the nurses to record the value for each designated date. Blood samples were drawn 

on days 0, and 90 between 8 and 10 am after an overnight fasting (12-14 hours). The blood samples (10 mL) 

were collected into tubes, and centrifuged with in 30 minutes at 3000 rpm and 40C for 10 minutes to separate 

and collect the plasma and stored at -700C until the laboratory assays are performed for the different 

biochemical parameters.   

The biochemical determinants [fasting TG, total-, HDL-, LDL-), were measured according to the following 

procedures: 

Fasting plasma TG, HDL-, and total-cholesterol were measured enzymatically using an automated clinical 

analyzer (Bayer 650). 

LDL cholesterol was calculated using the Friedewald equation (Friedewald et al., 1972):  [LDL-cholesterol = 

total cholesterol ςHDL-cholesterol-triglycerides/5]) 

General Medical History Questionnaire  

A general/medical history questionnaire was completed at baseline. Only participants who have not been 

excluded from the study completed the questionnaire. The questionnaire included general medical history 

questions pertaining to history of disease, such as heart disease, diabetes, cancer, etc.  

Physical and Mental Status Assessment 

Mexican standards were applied to determine emotional parameters and a series of culturally appropriate 

questions regarding the level of mood and functionability for normally applied daily routines.  

Statistical methods 
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Values are presented in the text and tables as means ± standard deviation (s.d.) and in the figures as means ± 

ǎǘŀƴŘŀǊŘ ŜǊǊƻǊǎ όǎΦŜΦύΦ ¢ƘŜ ǘŀōƭŜǎ ǎƘƻǿ ǎǘŀǘƛǎǘƛŎŀƭ ŎƻƳǇŀǊƛǎƻƴǎ ōŜǘǿŜŜƴ ǘƘŜ ƎǊƻǳǇǎ ōȅ ǘƘŜ άƭŀǎǘ ƻōǎŜǊǾŀǘƛƻƴ 

ŎŀǊǊƛŜŘ ŦƻǊǿŀǊŘέ ό[h/Cύ ƳŜǘƘƻŘ ŦƻǊ ŘŜŀƭƛƴƎ ǿƛǘƘ ƳƛǎǎƛƴƎ ŘŀǘŀΦ ±ŀƭǳŜǎ ŦƻǊ ǎǳōƧŜŎǘǎ ǿƘƻ ŘǊƻǇǇŜŘ ƻut after the 

acute phase were carried forward to each subsequent time point in the trial. Figures present analyses of only 

data that was actually available for subjects at each time point, with no values carried forward for subjects 

who dropped out. 

Effect of treatment on weight, body fat, waist and hips circumferences, sitting blood pressure, heart rate and 

blood chemistries were assessed by using a repeated measures ANOVA test for group by time interaction, 

followed by pair-wise t-tests.  

Results 

Baseline characteristics: baseline characteristics of the participants. 130 participants (OXY-280, n=65 and 

placebo group, n=65) started the study. About 95% of the participants (OXY-280, n=63 and placebo group, 

n=62) completed the study. 

Side effects and adverse events 

During the course of the study, there were no reported adverse events in either OXY-280 group or the placebo 

group. There were also no issues of intolerance in the OXY-280 and the placebo group including GI complaints 

such as gas, bloating, diarrhea, or other related symptoms. There were no missed doses in either the OXY-280 

or the placebo group during the course of the study. 

Baseline physical characteristics of subjects 

Subjects in two treatment groups (OXY-280 ς Placebo) did not differ (P>0.05) initially in age (43.0±12.2 

(mean±s.d.); 41.5±12.4y), body weight (82.1.1±11.8; 81.9±11.1kg), or BMI (26.9±2.8; 27.0±2.2kg/m²). 

Distribution of gender is not significantly different between groups (OXY-280, 40% female; Placebo, 43% 

female). 
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Baseline characteristics of all randomized subjects 

Characteristic  OXY-280 (n=63)         Placebo (n=62)  

Male (n (%)) 23 (36%)  19 (31%) 

Female (n (%))         40 (64%) 43 (69%) 

Age (y)  43.0±12.2 41.5±12.4 

Weight (kg)                   82.1±11.8  81.9±11.1 

Body mass index (kg/m²)   26.9±2.8 27.0±2.2 

 

Anthropometric Measurements  

Weight  

Overall, the participants in the OXY-280 group lost more weight than the participants in the placebo group. 

There is a significant decrease in weight noted throughout each of the 3 measurements taken. The placebo 

group remained fairly stable in weight during the course of the three measurements. The difference between 

the two groups was not statistically significant at the baseline.  However, the data clearly show that the OXY-

280 group showed the greatest weight reduction compared to the placebo group. This was shown with a 

significant weight difference between the OXY-280 group and the placebo group from Day 30 (p=0.042). In 

the OXY-280 group, all participants lost weight ranging from 2.6 to 5.3 kg (average 3.9 Kg) during the 90 days 

of trial, while only 15 participants from the placebo group lost weight ranging from 0.2 to 1.1 Kg (average 0.3 

Kg).  

Participants in the OXY-280 group had significant weight loss from Day 30 compared to the baseline 

measurement (p < 0.001).  On average each subsequent weight measurement was also significantly lower than 

the previous weight for the OXY-280 group (p<0.001) over the course of the study.   

In the OXY-280 group (n=63), participants who completed the study lost weight by an average of 3.9 kg ranging 

from 2.6 to 5.8 kg during the 90 days trial period. 100% (n=63) of the participants in OXY-280 group were able 

to lose weight at least 2.6 kg over the 90 days. Only 16 % (n=62) of participants in the placebo group did 

manage to lose weight by an average of 0.3 kg. There was only one person in the placebo group who lost 1.1 

kg over the 90 days of trial.  

Males and females participants in the OXY-280 group had both significant weight loss from Day 30 compared 

to the baseline measurement (p < 0.001).  No significant mean weight loss difference was observed between 

the males and females. In the OXY-280 group, males participants (n=23) who completed the study lost weight 
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by an average of 3.93 kg during the 90 days trial period. In the OXY-280 group, females participants (n=40) 

who completed the study lost weight by an average of 3.88 kg during the 90 days trial period. 

.  

 

Waist Circumference  

There was a significant difference in waist circumference measurements noted between the two groups 

(placebo and OXY-280 groups). The OXY-280 group on average lost about 3.9 cm ranging from 3.1 to 5.7 cm in 

waist circumference from baseline to 90 days. The placebo group has a relatively stable level of waist 

circumference values over the course of the study. A significant waist circumference drop was noted since Day 

30 (p< 0.05) compared to the baseline (week 0).  Therefore, these data suggest that OXY-280 has effect on 

waist circumference after about 30 Days of supplementation, with constant effect at Day 90.  
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Regarding individual waist circumference measurement, all participants in the OXY-280 group lost an average 

of 3.9 cm and none lost from the placebo group.  

Hip Circumference  

There was a significant difference in hip circumference measurements noted between the two groups (placebo 

and OXY-280 groups). The OXY-280 group on average lost about 5.6 cm ranging from 4.4 to 7.9 cm in hip 

circumference from baseline to 90 days. The placebo group has a stable level of hip circumference values over 

the course of the study. A significant hip circumference drop was noted since Day 30 (p< 0.05) compared to 

the baseline (week 0).  Therefore, these data suggest that OXY-280 has effect on hip circumference after 30 

Days of supplementation, with constant effect at Day 90.  

Regarding individual hip circumference measurement, all participants in the OXY-280 group lost an average of 

5.6 cm and none lost from the placebo group.  

LOCF analysis of physical values                                                                                                                                                                                                      

Measure  Study period               OXY-280 X±s.d. (P-value)
               

Placebo X±s.d. (P-value)
         

P 
 
 
Body weight (kg) Baseline 82.1±11.8 81.9±11.1 0.955 
 Day 90 78.2±11.2 82.0±11.9 0.319 
 Change -3.9±5.0 (<0.001) 0.1±3.2 (<0.001) <0.001 
 ANOVA Time x group interaction: P<0.001 
 
Body fat mass (kg) Baseline 26.9±2.8  27.0±2.2 0.451 
 Day 90 24.8±3  27.0±2.1 0.150 
 Change -2.1±3.1 (<0.001) 0.3±2.8 (<0.001) 0.020 
 ANOVA Time x group interaction: P<0.020 
 
Waist circumference (cm) Baseline 85.7±11.4 85.9±11.6 0.699 
 Day 90 81.8±11.5 85.9±11.5 0.135 
 Change -3.9±5 (<0.001) 0±6 (0.004) 0.005 
 ANOVA Time x group interaction: P<0.004 
 
Hip circumference (cm) Baseline 108.2±10.6 108.5±10.1 0.270 
 Day 90 102.6±10.1 108.5±10 0.033 
 Change -6±5 (<0.001) 0±4 (0.001) 0.018 
 ANOVA Time x group interaction: P<0.044 
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Blood chemistries 

Baseline blood lipid parameters by gender: 

 OXY-280 Placebo 
 

Variable  Females Males  Females Males 
 

LDL-cholesterol (mmol/L) mean 3.04 2.99 3.06 3.01 
 SD 0.64 0.70 0.65 0.72 
Total cholesterol (mmol/L) mean 4.77 4.26 4.81 4.28 
 SD 0.70 0.76 0.74 0.80 
HDL-cholesterol (mmol/L) mean 1.07 1.14 1.09 1.12 
 SD 0.27 0.28 0.30 0.29 
Triglyceride (mmol/L) mean 1.216 1.261 1.219 1.266 
 SD 0.410 0.453 0.418 0.456 

 

Changes in the LDL-, HDL-, total cholesterol and triglyceride levels, after 90 days treatment by gender an 

overall (mm/L) 

                Females                  Males   Total 
 
LDL-cholesterol (mmol/L) mean -0.27 -0.10 -0.22 
 SD 0.56 0.47 0.54 
 Median -0.30 -0.10 -0.15 
 Min -1.20 -0.90 -1.20 
 Max 1.00 0.80 1.00 
 p-value¹ 0.011 0.547 0.012 
 
Total cholesterol (mmol/L) mean -0.32 -0.17 -0.27 
 SD 0.55 0.59 0.56 
 Median -0.30 -0.20 -0.25 
 Min -1.50 -1.10 -1.50 
 Max 0.90 1.40 1.40 
 p-value¹ 0.002 0.370 0.003 
 
HDL-cholesterol (mmol/L) mean -0.08 -0.04 -0.06 
 SD 0.21 0.21 0.21 
 Median -0.10 0.00 0.00 
 Min -0.40 -0.50 -0.50 
 Max 0.50 0.20 0.50 
 p-value¹ 0.085 0.671 0.090 
 
Triglycerides (mmol/L) mean -0.16 -0.09 -0.11 
 SD 0.39 0.35 0.37 
 Median 0.04 0.03 0.04  
 Min -0.79 -0.69 -0.79 
 Max 0.83 0.68 0.83 
 p-value¹ 0.002 0.250 0.003 
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By LOCF analysis, there were statistically significant 90 Days improvements with OXY-280 treatment in serum 

levels of total cholesterol (-0.27±0.56 mmol/L, P=0.003); LDL-cholesterol (-0.22±0.54 mmol/L, P=0.012); 

triglycerides (-0.11±0.37 mmol/L, P=0.003); with no significant changes on HDL-cholesterol (-0.08±0.21, 

P=0.090).  

 

 

Conclusion 

In this study O|N|R® administered for a 90 Days period, showed significant reductions on body weight, fat 

and other anthropometric measurements in overweight subjects compared with placebo treated participants. 

Other beneficial effects that accompanied the greater weight loss of the OXY-280 treatment group included 

decreased serum LDL-cholesterol, Total-cholesterol and Triglycerides. 

The numbers of subjects removed from the study for potential treatment related adverse events were similar 

in the OXY-280 group and placebo group. No side effects were reported in both groups.  

Body composition related effects 

The increased weight reduction with the OXY-280 group in the present study is consistent. As in the 90 Days 

study, the reductions in body fat, waist and hips circumferences and the favorable changes in serum LDL 

cholesterol, Total-cholesterol and Triglycerides levels are probable consequences of the greater reductions in 

body weight in the subjects treated with OXY-280. 
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The present study demonstrated significant beneficial effects on body weight, body fat and blood lipids of a 

mix of plant extracts Olive, Rosemary, Black Beans in overweight men and women who were otherwise healthy. 

Compared with placebo, the tested product produced no adverse events and no side effects. In total, these 

suggest that OXY-280, when used as directed by healthy overweight men and women may be beneficial for 

weight reduction without significantly increased risk of adverse events.  
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5.4. INSULIN RESISTANCE & GLYCEMIC RESPONSE 

5.4.1. Effects of O|N|R® on weight management, glycemic response and LDL / HDL 

cholesterol 

 

TITLE CLINICAL TRIAL 

Effects of O|N|R® on Weight Management, Glycemic response and LDL /HDL cholesterol 

TYPE OF STUDY 

A clinical double-blind trial comparing O|N|R® vs Placebo 

SPONSOR 

SANKI MAYOR 

LABORATORY 

/9wb ό/ŜƴǘǊŜ ŘΩ9ƴǎŜƛƎƴŜƳŜƴǘ Ŝǘ ŘŜ wŜŎƘŜǊŎƘŜ Ŝƴ bǳǘǊƛǘƛƻƴύ /I.{ ς BP223356322 Lorient Cedex France. 

Managed by Dr Bernard Schmitt   

PRODUCT INFORMATION 

Product name: O|N|R® 

Appearance: Powder 

Colour: Brown 

Taste: Characteristic 

STUDY OBJECTIVES 

This clinical trial was meant to assess the possible efficacy of O|N|R® on several biological and 

anthropometric functions: Diabetes, Lowering Glycemic Index, Weight Management, Balance of LDL / HDL, 

Antioxidants presence in blood serum. 

VARIABLE VALUED 

Anthropometric profile (Weight, BMI, Waist and Hips circumferences), Biological profile (Glycemia, 

Insulinemia, HOMA) as well as Lipid parameters (Triglycerides, Cholesterol, HDL-c, LDL-c) have been 

monitored. A crossover for the test meal with glycemic test was done only by half of the subjects. 

TOTAL NUMBER OF PATIENTS 

30 subjects (men and women), 15 subjects in each group. 15 subjects will do the glycemic test with the 

test meal in cross over. 

DURATION OF TREATMENT AND DOSAGE 

Ingestion of O|N|R® supplement and placebo during 30 days of treatment with a dosage of 500mg/day 

(each tablet contains 200 mg of active ingredients and 300 mg of excipient). 
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Introduction 

This clinical trial was meant to assess the possible efficacy of a product on several biological and 

anthropometric functions: 

ü Diabetes  
ü Lowering Glycemic index 
ü Weight management 
ü Balance of LDL/ HDL  

 

Materials and method 

Design of the study 

 

- Test meal 

Crossover for the test meal with glycemic test only which was done by 15 persons. 

 

 

Breakfast with product 508 

Breakfast with product 509 

 

- One month protocol 

Then parallel for a one month test with 30 persons.   

Group  A  j0             30             

Group B 

Group A: Product 508 

Group B: Product 509 

 

Population 

 

30 subjects for the one month period, 15 subjects in each group. 

15 subjects will do the glycemic test with the test meal in cross over. 

Group 508: 4 men and 11 women 

Group 509: 5 men and 10 women 
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Table 1: Anthropometric profile of the study population 

  Age Height (m) Weight  BMI WC HC WC/HC 

Group 508 

Mean 55 1,63 81,33 30,40 98,73 109,67 0,90 

Std Error 7,8 0,07 13,02 3,37 10,25 6,49 0,08 

Group 509 

Mean 55 1,63 82,41 30,82 100,77 109,00 0,93 

Std Error 9,4 0,06 12,37 3,85 8,34 7,76 0,07 

BMI: Body Mass Index=weight/Height² WC: waist circumference  HC: Hips Circumference 

The population of this study is overweight with a high waist circumference which is an indicator of diabetic 

and cardiovascular risk. 

 

Table 2: Biological profile of the study population 

  

Glycemia 

(mmol/l)  

Insulinemia 

µmol/L HOMA 

Triglycerides 

mmol/L 

Cholesterol 

mmol/L 

HDL-c 

mmol/L 

LDL-c 

mmol/L 

Group 508 

Mean 6,05 15,73 4,23 1,42 5,76 1,48 3,64 

Std Error 0,89 9,56 3,10 0,49 0,91 0,24 0,88 

Group 509 

Mean 5,78 12,86 3,30 1,97 6,03 1,42 3,73 

Std Error 0,53 5,95 1,82 1,39 1,05 0,33 0,79 

 

As the major aim of this study was to assess the effect on glucidic metabolism of the product,  the population 

was chosen with a high post prandial glycemia (>1,15g/l =6,325mmol/l) which is a caracteristic of a beginning 

of intolerance to glucose which usely leads to type 2 diabetes. The fasting insulinemia shows also a beginning 

of insulin resistance with values higher than the limit (2,6-11,1 mcmol/l). 

This is a population on which it is important to prevent the appearance of diabetes and cardiovascular disease 

with a good lifestyle including physical exercice and healthy food habits.  

 

Dietary protocol 

 

Test meal: 

80g of white bread 

15 g of butter 

100g of "fromage blanc" (fresh cheese: like yogourt but with more protein and no bacteria) 

250 ml coffee or tea 
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This test meal represents 357,1 kcal, with 13,6g protein (15,23%),12,3g lipids (31%), 48 g carbohydrates 

(53,77%). 

Test meal was taken by 15 persons after an overnight fast two times with at least one week delay between 

the two mornings. 

One time 2 pills of product 508 was taken at the beginning of the meal the other time with product 509 on a 

random basis. 

This took place before the beginning of the one month protocol. 

 

One month protocol: 

All the 30 persons were advice to keep on with their usual diet and to take one pill with their breakfast and 

one pill in the evening with their dinner. 

 

Measurements  

Test meal 

ü OGTT (measures of the glycemia with autotest every 15 minutes after a test meal with the 
product or the placebo) 

 

One month protocol 

Frequency: Day 0 and day 30 

Anthropometric measurements: 

ü Weight 
ü Body Mass Index 
ü Waist circumference 
ü Hip circumference 
ü Waist/hip ratio 

 

Biological measurements: 

ü Insulinemia  
ü Glycemia  
ü HOMA index (Insulinemia*Glycemia/22,5= Insulin Resistance index) 
ü Cholesterol 
ü LDL-C 
ü HDL-C 
ü Triglycerides 

 
 

Product satisfaction: The use of the product, the satisfaction, the side effects. 
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Products 

508: placebo 

509: O|N|R® 

 

Results 

Test Meal 

 

To evaluate the impact of O|N|R® on the glycemic response of the subject, we compare the value of the higher 

glycemia and the glycemia at the end of the test. 

A positive result would be a smaller value for the test meal with O|N|R®. 

The glycemia peak is bigger and earlier with placebo. The decrease of glycemia is also quicker with O|N|R® 

than with the placebo.  

Scheme 1: Test meal mean glycemia 

These results show statistically valid evidence of an efficacy of O|N|R® on glycemic response to a test meal. 
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One month protocol 

 

Anthropometric measurements 

 

Table 4: Weight and Body Mass Index 

   Weight 0 (Kg) Weight 30 W30-W0 BMI 0 (kg/m²) BMI 30 

BMI 30-BMI 

0 

508 (15 p) Mean 81,33 81,01 -0,31 30,40 30,29 -0,11 

  Std error 13,02 12,45 1,06 3,37 3,16 0,40 

509 (15 p) Mean 82,41 80,15 -2,26 30,82 29,98 -0,84 

  Std error 12,37 11,83 1,57 3,85 3,62 0,58 

The two groups have lost weight during one month but there is a statistically significative difference between 

the groups.  

 

Table 5: Waist and Hip circumferences 

  WC 0 (cm) WC 30 WC 30-WC 0 HC 0 (cm) HC 30 HC30-HC 0 WC/HC 0 WC/HC 30 
WC/HC 30-

WC/HC0 

508 Mean 98,73 99,28 0,55 109,67 110,04 0,37 0,90 0,90 0,00 

 
Std 

error 
10,25 9,51 2,07 6,49 5,73 1,71 0,08 0,08 0,02 

509 Mean 100,77 99,29 -1,48 109,00 107,21 -1,79 0,93 0,93 0,00 

 
Std 

error 
8,34 9,24 2,65 7,76 6,87 2,45 0,07 0,08 0,03 

The group with the product 509 has lost hip circumference and waist circumference as the group 508 has gain 

a little.  

These results provide good evidence for an efficacy of O|N|R® on weight and waist and hip circumference in 

this study where people kept their food habits.  
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Biological analysis 

 

Table 6: Glycemic metabolism 

    

Glycemia 0 

(mmol/L) Glycemia 30 Gl 30-Gl 0 

Insulinemia 0 

(µmol/L) 

Insulinemia 

30 I 30-I0 HOMA 0 HOMA 30 

HOMA 30-

HOMA 0 

508 

Mean 6,055 6,043 -0,012 15,733 13,267 -2,467 4,23 3,56 -0,67 

Std error 0,892 0,939 0,444 9,560 9,531 2,944 3,10 0,93 2,703 

509 

Mean 5,78 5,12 -0,66 12,86 9,64 -3,22 3,30 2,19 -1,10 

Std error 0,53 0,40 0,42 5,95 6,14 3,84 1,82 0,65 1,21 

In the two groups glycemia decreased a little after one month. Insulinemia decreases  more in group 509 than 

in group 508. As a consequence of these changes in glycemia and insulinemia, the HOMA index of insulin 

resistance decreases more in group 509 than in group 508.  

 

Table 7: Lipid metabolism 

  

TG 0 

(mmol/l) TG 30 

TG 30-

TG 0 

TCh 

(mmol/l) TCh 30 

TCh30 - 

Tch0 

HDL-c 0 

(mmol/L

) HDL-c30 

HDL-c 

30-HDL-c 

0 

LDL-c 0 

(mmol/l) LDL-c 30 

LDL-c 30 -

LDL-c 0 

508 

Mean 1,423 1,352 -0,071 5,757 5,655 -0,101 1,478 1,478 0,000 3,639 3,563 -0,08 

Std er 0,493 0,481 0,345 0,913 0,976 0,616 0,240 0,244 0,141 0,882 0,905 0,519 

509 

Mean 1,97 1,76 -0,21 6,03 5,59 -0,44 1,42 1,21 -0,21 3,73 3,35 -0,38 

Std er 1,39 1,03 0,58 1,05 0,69 0,75 0,33 0,39 0,13 0,79 0,49 0,67 

TG: triglycerides; TCH: total cholesterol 

We can see a higher decrease in lipid parameters in group 509 than group 508. 

 

Tolerance and impression   

One person in each group complains at the end of the test about side effects but the events didn't lead to stop 

consuming the product. The product was reported easy to use. 

GROUP 509 

ü 4 persons (n°2, 11, 15, 12) felt a lowering effect of the product on appetite 
ü 4 persons(n°2, 11, 15, 9)  in this group felt a slimming effect 
ü 2 persons (n°11, 16) felt a positive effect on stress 

 

 GROUP 508 

ü 1 person (n°4) felt a slimming effect 
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There are more efficiency impression in group 509. 

 

Discussion 

This clinical trial shows evidences of an efficacy of O|N|R® on glycemic response to a test meal with a tendancy 

for a quicker decrease after the glycemia peak. It also shows evidences of efficacy of O|N|R® on insulin 

resistance and weight management after a one month treatment. 6 subjects of group 509 (15 p) found a 

positive impact of their product (lowering appetite, slimming effect and antistress) as only one person found 

a slimming effect in placebo group.  
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5.5. ANTI-INFLAMMATORY ACTION 

 

5.5.1. Effect of daily use of OXI-280 on C-reactive protein levels 

 

TITLE CLINICAL TRIAL 

Study 1: Effect of daily use of OXI-288 on C-reactive protein levels. 

TYPE OF STUDY 

Double-blind, placebo-controlled study comparing OXI-288 vs. Placebo. 

SPONSOR 

Sanki Mayor 

LABORATORY 

MEDICA TOKYO Co.LTD  

20-1, 3Chome Nishi-Shinjuku, Shinjuku-ku Tokyo JAPAN 

Managed by Dr Taro Hirata - clinical@medica-tokyo.jp 

PRODUCT INFORMATION 

Product name: OXI-288 

Appearance: Powder 

Colour: Brown 

Taste: Characteristic 

STUDY OBJECTIVES 

Elevated C-reactive protein levels are associated with the risk of cardiovascular disease and diabetes. We 

examined whether OXI-288 can reduce C-reactive protein levels. 

VARIABLE VALUED 

Subjects were asked to give two fasting blood draws to measure C-reactive protein levels:  one prior to 

starting the study; and one at the end of the study (60 days). 

TOTAL NUMBER OF PATIENTS 

25 subjects (men and women aged 40 to 60 years old), 15 subjects in OXI-288 group and 10 subjects in 

placebo group.  

DURATION OF TREATMENT AND DOSAGE 

Ingestion of 500mg/day of OXI-288 supplement and placebo for a period of 60 days (each tablet contains 

200mg of active ingredients and 300mg of excipient). 
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Introduction  

This study investigates the effect of OXI-288 on the serum level of C-reactive protein (CRP). The study was a 

placebo-controlled, parallel study of 60 days duration.  

C-reactive protein (CRP) is one of the acute phase proteins that increase during systemic inflammation. It has 

been suggested that testing CRP levels in the blood may be a new way to assess cardiovascular disease risk. 

Other research suggests that systemic or silent inflammation may be implicated in many life threatening 

diseases, such as ŎŀƴŎŜǊΣ ƘŜŀǊǘ ŘƛǎŜŀǎŜΣ ǎǘǊƻƪŜΣ ŘƛŀōŜǘŜǎ ŀƴŘ !ƭȊƘŜƛƳŜǊΩǎΣ ŀƳƻƴƎ ƻǘƘŜǊǎΦ  

 

Materials and methods 

 

Subjects  

Volunteers were admitted into the study if they qualified according to the following inclusion criteria:  

(1) men and women 40 to 60 years older, excluding pregnant and lactating women;  

(2) no diagnosis of cardiovascular disease, kidney disease, diabetes, or cancer;  

(3) on stable doses of medication, if taking any;  

(4) not participating in any other study that might conflict in some way with this one.  

 

Twenty five participants were selected according to the above criteria and agreed to participate in the study 

and completed the study (Appendix 1).  

 

The study protocol had been approved by an independent investigational review committee and was 

explained to each subject who then signed an informed consent.  

All subjects were instructed to continue their current prescription medications, over-the-counter preparations 

and supplements; not to change their diet or lifestyle; and to notify investigators of any change they or their 

health care professionals may make in their medication(s) during the study period. They were also instructed 

to maintain their usual intake of coffee, tea, alcoholic beverages and soft drinks; their exercise routine; and 

not to make any special effort toward changing their weight.  

 

  



61 

Treatment  

Subjects in the treatment group consumed 500mg of OXI-288 per day, 250mg with breakfast meal and 250mg 

with dinner for a period of 60 days. Subjects in the placebo group consumed 500mg of placebo per day, 250 

mg with each meal for a period of 60 days.  

 

Study Design  

This double-blind, placebo-controlled study was conducted over a 60 days duration. Twenty-five subjects 

completed all aspects of the study (15 in treatment group, 10 in placebo group). Subjects were asked to give 

two fasting blood draws: one prior to starting the study; and one at the end of the study (60 days).  

 

Results  

Table 1 presents blood chemistry data for CRP for twenty-five subjects, 15 in the treatment group and 10 in 

the placebo group. Data for each subject is presented in Appendix 1.  

 

Table 1. C-Reactive Protein Measurements 

 C-Reactive Protein (CRP) mg/dl 

Group D0 D60 

OXI-288 1.42 ±1.62 1.01 ±1.35 

Placebo 0.98 ±0.84 1.10 ±0.48 
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Discussion  

The results of this study showed a significant decrease in the average CRP levels of the subjects who were in 

the treatment group. The mean of the pre-treatment CRP scores in the treatment group was 1.42, and the 

mean of the post-treatment scores was 1.01. These subjects, on the average, showed a 29% decrease in their 

CRP scores after taking the OXI-288 for 60 days. There was no such reduction in CRP scores in the placebo 

group, and in fact, the scores showed an average increase: the mean beginning score was 0.98 and the mean 

end score was 1.10, on the average the placebo group showed a 12% increase. 

 

Conclusion 

In conclusion, the study found that subjects who took OXI-288 for 60 days showed an average decrease in 

their measured CRP levels of over 29%. Subjects who took a placebo showed no decrease. Analysis of the data 

showed that there was a statistically significant difference between the two treatment conditions, suggesting 

that OXI-288 may reduce CRP levels. This finding was based on small sample sizes, and should be replicated in 

a larger study. However, considering recent literature on the importance of CRP as an indicator of cardiac 

health and other life threatening issues, the finding of an average reduction in CRP after a regimen of OXI-288 

is a promising result that deserves further attention.  
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5.6. BLOOD PRESSURE 

 

5.6.1. Effect of daily use of OXI-280 on blood pressure levels 

 

TITLE CLINICAL TRIAL 

Study: Effect of daily use of OXI-288 on blood pressure levels. 

TYPE OF STUDY 

Double-blind, randomized, placebo-controlled study comparing OXI-288 vs. Placebo. 

SPONSOR 

Sanki Mayor 

LABORATORY 

MEDICA TOKYO Co.LTD  

20-1, 3Chome Nishi-Shinjuku, Shinjuku-ku Tokyo JAPAN 

Managed by Dr Taro Hirata  

PRODUCT INFORMATION 

Product name: OXI-288 

Appearance: Powder 

Colour: Brown 

Taste: Characteristic 

STUDY OBJECTIVES 

The objective of this study was to evaluate the action of OXI-288 for Blood Pressure reduction in humans. 

VARIABLE VALUED 

On days 0, 15 and 30 of the ǎǘǳŘȅΣ ǘƘŜ ǎǳōƧŜŎǘΩǎ ōƭƻƻŘ ǇǊŜǎǎǳǊŜ ǿŀǎ ƳŜŀǎǳǊŜŘ ƻƴ ǘƘŜƛǊ ǊƛƎƘǘ ƘŀƴŘ ƛƴ ǎŜŀǘŜŘ 

position. 

TOTAL NUMBER OF PATIENTS 

25 subjects (men and women aged 18-60 years old), with an average blood pressure between 120-160/80-

100. 

DURATION OF TREATMENT AND DOSAGE 

Ingestion of 500mg/day of OXI-288 supplement and placebo for a period of 30 days (each tablet contains 

200mg of active ingredients and 300mg of excipient). 
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Abstract  

OXI-288 is a nutritional supplement which has been formulated from edible Mediterranean plants extracts 

(olive and rosemary) and kidney bean. OXI-288 has no known toxicity associated with its use.  

Olive and rosemary polyphenols have been associated with several cardiovascular health benefits. This study 

aims to examine the influence of OXI-288 on blood pressure (BP in healthy humans with high-normal blood 

pressure or stage 1 essential hypertension. 

A controlled clinical trial was conducted on twenty-five healthy adult subjects to evaluate the efficacy of OXI-

288 for Blood Pressure reduction in humans.  

 

Introduction  

High blood pressure (BP) frequently coexists with diabetes, occurring twice as frequently in diabetic as in non-

diabetic persons. It accounts for up to 75% of added cardiovascular disease risk in people with diabetes, 

contributing significantly to the overall morbidity and mortality in this high-risk population. It is one of the 

most important treatable risk factors for cardiovascular diseases because of its high prevalence and lethal 

outcomes. 

Different studies have reported the global prevalence of hypertension in adults as 3.4ς72.5%. It is estimated 

that in 2025, there will be 333 million patients in developed countries and 639 million patients in developing 

countries suffering from hypertension. Although it has been most dominant in industrialized countries in the 

past decades, now it is a challenging issue and its prevalence is rapidly increasing in many developing countries. 

This chart reflects blood pressure categories defined by the American Heart Association. 

Blood Pressure 
Category 

Systolic 
mm Hg (upper #) 

 Diastolic 
mm Hg (lower #) 

Normal less than 120 and less than 80 

Prehypertension 120 ς 139 or 80 ς 89 

High Blood Pressure 
(Hypertension) Stage 1 

140 ς 159 or 90 ς 99 

High Blood Pressure 
(Hypertension) Stage 2 

160 or higher or 100 or higher 

Hypertensive Crisis 
(Emergency care needed) 

Higher than 180 or Higher than 110 

 

Materials and methods 
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This sequential randomized controlled clinical trial was conducted on 25 subjects with a Blood Pressure 

between 120-160/80-100 mmHg. After obtaining informed consent from all subjects, they were randomly 

assigned to one of these two groups: OXI-288 group or placebo group. Assignment to the two groups was 

made by using a sequential list prepared on the basis of randomized numbers table. Subjects in the OXI-288 

were given OXI-288 pills and those in the placebo group were given pills that were similar in shape and weight. 

The subjects were instructed to use take 250mg at breakfast and 250mg at night for 30 days. 

Measurements 

hƴ Řŀȅǎ лΣ мр ŀƴŘ ол ƻŦ ǘƘŜ ǎǘǳŘȅΣ ǘƘŜ ǎǳōƧŜŎǘΩǎ ōƭƻƻŘ ǇǊŜǎǎǳǊŜ ǿŀǎ ƳŜŀǎǳǊŜŘ ƻƴ ǘƘŜƛǊ ǊƛƎƘǘ ƘŀƴŘ ƛƴ ǎŜŀǘŜŘ 

position. Blood pressure was measured twice at 5ς10min intervals and the average was recorded.  The Pulse 

Pressure (PP) was calculated as the difference between SBP and DBP.  

The trial included 25 healthy male and female volunteers, ages 18-сл ȅŜŀǊǎΣ ǿƛǘƘ ŀ ōƻŘȅ Ƴŀǎǎ ƛƴŘŜȄ ό.aLύ Җ 

35 and an average blood pressure between 120-160/80-100. 

Patients with diabetes mellitus, nephropathy, peripheral arterial disease, retinopathy, history of stroke, or 

heart disease (including left ventricular hypertrophy, prior myocardial infarction, angina pectoris, a prior 

revascularization procedure, or heart failure) were excluded from the study.  

Subjects using medications that could produce weight loss, or who were on unstable doses (stable dose=same 

dose for previous three months) of medicines that influence blood pressure, were also excluded. Subjects 

were required to refrain from smoking and caffeine consumption for four hours before blood pressure 

measurements. Subjects did not change their baseline diet or physical activity during the study.  

At the completion of the study, subjects were instructed in the appropriate dietary and lifestyle 

recommendations for hypertension, and were advised to follow-up with their treating physicians. 

 

The outcome variable was the difference in blood pressure between the OXI-288 and placebo groups from 

baseline to 30 days.  

 

Results 

Twenty five subjects completed the trial. Two subjects, one in the OXI-288 group and one in the placebo group, 

encored moderate headache, which were resolved during the study.  

 

 

  



66 

Table1: Means of SBP, DBP, and PP in different stages of the study 

Variable Group Day 0 Day 15 Day 30 

Systolic blood 
pressure (mm Hg) 

Placebo 134.4 132.8 134.3 

OXI-288 133.6 120.7 112.7 

Diastolic Blood 
Pressure (mm Hg) 

Placebo 86.2 87.3 85.5 

OXI-288 88.7 79.9 74.1 

Pulse  
Pressure (mm Hg) 

Placebo 48.2 45.5 48.8 

OXI-288 44.9 40.8 38.6 

 
 
Comparisons between the means of quantitative variables at the beginning of the study are shown in Table 1. 

The means of DBP, SBP and PP were significantly different for the OXI-288 group.  

 

In the OXI-288 group, the means of SBP and PP showed statistically significant difference throughout the study 

(in the base-line, on days 15 and 30 of the intervention), as SBP decreased from 133.6 mmHg at the beginning 

(Day0) to 112.7 mmHg (Day30) at the end of the study. In the same period of time, the mean of DPB decreased 

from 88.7 mmHg (Day0) to 74.1 mmHg (Day30). 

The OXI-288 group have a lower pulse rate at the end of the study: the mean of PP decreased from 44.9 mmHg 

(Day0) to 38.6 mmHg (Day30). 

In the placebo group, the mean of DPB, SBP and PP did not show any statistical difference during the 

intervention.  At the end of the study, the means of SBP and PP in the Placebo group were significantly higher 

than those in the OXI-288 group. 
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Discussion and conclusion 

At the beginning of the study, the distribution of participants based on sex, treatment method, DBP and SBP 

classification in both groups was not significantly different. The main objective of this study was to evaluate 

the short-term therapeutic effects of OXI-280 on the blood pressure of subjects.  

Our findings showed that the mean of SBP in OXI-288 group decreased from decreased from 133.6 mmHg at 

the beginning (Day0) to 112.7 mmHg (Day30), which is statistically significant. SBP decreased from 88.7 mmHg 

to 74.1 mmHg and the mean of PP decreased from 44.9 mmHg to 38.6 mmHg. In this study, positive 

therapeutic effectiveness was defined as decreasing 20mmHg or more in DBP and 10 mmHg or more in SBP. 

Thus, OXI-нуу ƳƛƎƘǘ ōŜ ŜƳǇƭƻȅŜŘ ŀǎ ŀ άŘƛŜǘŀǊȅ ƳŜŀǎǳǊŜέ ǘƻ Ƴŀƛƴǘŀƛƴ ŀ ƘŜŀƭǘƘȅ ōƭƻƻŘ pressure in individuals 

with prehypertension or in mildly hypertensive range. 
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6. CONCLUSION 

 

O|N|R® is a complex of active compounds functioning synergistically to maintain healthly sugar metabolism 

balance in human body. This unique complex has been formulated with bioactives issued from mediterranean 

ingredients (Olive, Rosemary and Black Beans), well-know for reducing the risks linked to metabolic syndrome 

(cardiovascular diseases, diabetes, strokes etc.) 

Metabolic discipline is essential for successful weight management, but also impact directly cells and body 

general health. By supporting sugar metabolism, O|N|R® helps ƛƴŎǊŜŀǎƛƴƎ ŎŜƭƭΩǎ ƛƴǎǳƭƛƴ ǳǇǘŀƪŜΣ promotes 

energy production and reduces inflammation.  

O|N|R® targets 3 zones of impact on the human body: 

- The first mechanism targets the stomach and intestine level to reduce oxidation and sugar absorption 

on the gastrointestinal zone and balance high GI food. 

- The next stage is the blood circulation, an important level where by reducing glycation and improving 

blood micro circulation, we can improve sugar metabolism. 

- Our research focus on the cellular level, by enhancing mitochondrial function, reducing inflammation, 

we can reduce fat accumulations in adipocytes cells, and reduce insulin resistance. 

The results of O|N|R® clinical trials showed consequent amelioration of population health regarding: 

· Improve antioxidant capacity after 30 days (ORAC test +300%) 

· Reduction of weight (-4.6%), waist circumference (-4.6%) and 

hip circumference (-5.2%) after 3 months  

· Reduction of cardiovascular risks after 3 months: TCh (-9.7%), 

LDL-c (-10.6%), HDL-c (-14.4%) and Tg (-17.1%) 

· Lower glycemia peak during test meal (-12.5%)  

· Reduce blood pressure levels after 1 month DBP (-16%), SBP (-

16%) and PP (-14%) 

· Reduction of inflammatory maker TNF-a after 1 month (-29%) 

 

1kg fat silicon model -real size and weight-, can be sent to you for demonstration 

By balancing sugar metabolism, O|N|R® improves the general health of subjects, benefits that can be felt in 

their daily life. 

DECREASE BODY WEIGHT 

π п ƪƎ 

Reference size 
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1. Introduction 

The oxidation of lipids in food, cosmetic and pharmaceutical products, together with the growth of 

undesirable microorganisms results in the development of spoilage, off-flavor, rancidity and deterioration of 

such products turning them unacceptable for human consumption. In consequence, the addition of 

exogenous antioxidants such as butylated hydroxytoluene and butylated hydroxyanisole is frequently 

required to improve the stability of these products. As synthetic butylated derivatives may have toxic effects 

there is an increasing interest in the use of natural antioxidants, such as phenols isolated from plants to avoid 

undesired food borne diseases (Shylaja & Peter, 2004). 

In recent years, a greater emphasis has been placed on the link between the prevention of chronic diseases 

and the human diet. The present popularity of natural antioxidants, as the dietary polyphenols, on human 

health has promoted the surge of in vitro studies examining the effects of these physiological active 

components (Williams et al., 2004). 

During the past decade, consumers began to view food in a new way. The antioxidant properties of 

polyphenols have been widely studied, but it has become clear that the mechanisms of action of these 

compounds go beyond the modulation of oxidative stress (Scalbert et al., 2005). These compounds have 

great potential in the emerging nutritional industry, because they are often considered as food and medicines 

as well, therefore they may be used in the prevention and curative treatments (Sies, 2010). This issue has 

been of interest from ancient times, Hippocrates, 400 B.C. said, "Let food be your medicine and medicine 

your food". 

Different foods have been identified as containing health-promoting properties beyond their basic nutritional 

value, and stimulating innovation in the field of nutrition and health is the search for nutraceuticals. A 

nutraceutical is defined as a food or part of a food that provides medicinal benefits or health, including 

prevention and/or treatment of diseases. 

In order to use nutraceuticals in the prevention and treatment of human pathologies, many questions still 

remain unanswered: Which natural source is to be used? Which is a good candidate to be used as 

nutraceutical?. 

Rosemary (Rosmarinus officinalis L., Lamiaceae) is considered one of the most important sources for the 

extraction of phenolic compounds with strong antioxidant activity. This specie grows worldwide and has been 

cultivated since long ago, in ancient Egypt, Mesopotamia, China and India (Bradley, 2006). Rosemary extracts, 

enriched in phenolic compounds are effective antioxidants due to their phenolic hydroxyl groups but they 

also possess plenty of other beneficial effects like antimicrobial, antiviral, anti-inflammatory, 
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anticarcinogenic activities and is also known to be an effective chemopreventive agent (al-Sereiti et al., 1999; 

Aherne et al., 2007). 

Therefore, this specie contains bioactive ingredients which provide a complementary value other than the 

nutritional one, to be applied in the food industry. However, particular bioactives of rosemary responsible 

for some biological activities, as antimicrobial, have not been deeply characterized. A lesser amount of 

information exists about their mechanism of action. The present chapter focuses on the most significant 

rosemary biological properties, reviewing the free radical scavenging and antibacterial actions of non-volatile 

constituents and essential oils, the antibacterial activity of main rosemary bioactives in combination with 

antibiotics, as well as possible antibacterial mechanism of action is proposed, among other topics. In addition, 

a toxicity assay using the nematode Caenorhabditis elegans is covered. 

2. Rosemary the best natural antioxidant 

2.1 Antioxidant action of different fraction of rosemary 

Rosemary plants have many phytochemicals which constitute potential sources of natural compounds as 

phenolic diterpenes, flavonoids phenolic acids and essential oils. About 90% of the antioxidant activity is 

attributed mainly to a high content of non-volatile components as carnosic acid and carnosol (phenolic 

diterpenes) and rosmarinic acid (Bradley, 2006). It is clear that R. officinalis constituents have antioxidant 

activity according to traditional use and scientific evidence, although little information is available on the 

relationship between chemical composition and antioxidant activity of the essential oils and non-volatile 

extracts. 

We investigated the antioxidant activity of volatile and non-volatile fractions isolated from two leaf 

phenotypes of rosemary plants growing in the same farm in Argentina. Plants showing a wide (W) and a 

narrow (N) leaves phenotypes were collected from Jardín Botánico Arturo E. Ragonese from National 

Institute of Agricultural Technology-INTA Castelar, Argentina, January 2008. The essential oils were obtained 

by hydrodistillation of dried leaves using a Clevenger-type apparatus and samples were analyzed by high 

resolution gas chromatography coupled with mass spectrometry. Ethanol extracts were prepared according 

to the method previously reported (Moreno et al., 2006) and stored at - 20 °C. To determine the dry weight 

of each extract, 1 ml of the sample was dried in an oven to constant weight. The extracts were centrifuged 

using a 5804 Eppendorf centrifuge at 5000 rpm for 15 min at room temperature before HPLC analysis. 

Quantification of phenolic compounds and identification was performed on an HPLC (LKB Bromma) equipped 

with a diode array detector, using a 250 mm × 4 mm C18 Luna analytical column (Phenomenex, USA), as 

previously described (Moreno et al., 2006). 

The antioxidant activity was tested using a stable radical 2,2-diphenyl-1-picrylhydrazyl (DPPH) as described 

by Brand-Williams et al., 1995. The percentage of DPPH radical was calculated measuring the change in 

absorbance at 517 nm and EC50 (extract concentration necessary to decolorate DPPH radical in a 50%) was 

determined for each fraction. 

Results showed that different amounts of key bioactive compounds were present in the essential oils of both 

phenotypes. The maƛƴ ŎƻƴǎǘƛǘǳŜƴǘǎ ƻŦ ² ǇƘŜƴƻǘȅǇŜ ŜǎǎŜƴǘƛŀƭ ƻƛƭ ǿŜǊŜ ʰ-pinene and 1,8-cineole, while the N 

phenotype contained a comparable amount of 1,8 cineole and high contents of myrcene (Table 1). Therefore, 

ǘƘŜ ŦƛǊǎǘ ƛǎ ǊŜŦŜǊǊŜŘ ŀǎ ŀƴ ʰ-pinene chemotype and the other one as a myrcene chemotype. The essential oil 

ƻŦ ǘƘŜ ƳȅǊŎŜƴŜ ŎƘŜƳƻǘȅǇŜ ŜȄƘƛōƛǘŜŘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ŀ ŘƻǳōƭŜ ŦƻƭŘ ŀƴǘƛƻȄƛŘŀƴǘ ŀŎǘƛǾƛǘȅ ǘƘŀƴ ǘƘŜ ʰ-pinene 
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phenotype. Recently, other authors reported that pure myrcene showed antioxidant activity and eliminated 

oxidative stress in rats in a time-dependent manner (Ciftci et al., 2011).  

 
Table 1. Antioxidant activity and main constituents of essential oils isolated from two phenotypes of rosemary 

plants. Values ± SD  

Chemical analysis of ethanol rosemary extracts indicated that W phenotype contained about 36.8% of 

diterpenes (carnosic acid plus carnosol) and 8.4% of rosmarinic acid, while the other phenotype contained a 

higher amount of diterpenes and lesser amounts of rosmarinic acid (Table 2). The ethanol extract isolated 

from the N phenotype, containing a high amount of diterpenes, exhibited approximately double fold 

antioxidant activity than plants of W phenotype. 

Our results showed that the volatile and non-volatile fractions isolated from the same phenotype had similar 

antioxidant activity.  

 
Table 2. Antioxidant activity and main constituents of ethanol extracts isolated from two phenotypes of 

rosemary plants. Values ± SD 

2.2 Rosemary as protective agent against oxidative protein damage 

A large number of reports have shown rosemary constituents to be an efficient antioxidant against lipid 

peroxidation and DNA damage induced by radical oxygen species in rat liver mitochondria and microsomes 

at concentrations of 3 - 30 µM, demonstrating their ability to protect tissues and cells against oxidative 

stresses (Bradley, 2006). On the other hand, it is well-known that several antioxidants exhibited pro-oxidant 

effect producing protein damage under certain conditions as in the presence of transition metals such as Fe 

and Cu. In order to study the protection of rosemary compounds against protein damage in comparison with 

ascorbate and 6-Hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid (Trolox), hydroxyl radical-mediated 

oxidation experiments, were carried out using a metal-catalyzed reaction. Bovine serum albumin (4 µg) was 

incubated with or without Cu+ (100 µM) and H2O2 (1 mM) in the absence or presence of ascorbate, Trolox 

or the methanol rosemary extract (obtained as described in Moreno et al., 2006). Reactions were performed 

in opened tubes at 37°C, mixed with loading buffer and loaded in 12.5% dodecyl sulfate-polyacrylamide gel 

electrophoresis as reported by Mayo et al., 2003. Figure 1 shows that 20 µg of the plant extract used 

containing a concentration of 18 µM diterpenes, reduced significantly protein damage compared with 20 µM 

ƻŦ ŀǎŎƻǊōŀǘŜ όŎƻƳǇŀǊŜ ǘƘŜ ƛƴǘŜƴǎƛǘȅ ƻŦ ǘƘŜ ǇǊƻǘŜƛƴΩǎ ƳƻƴƻƳŜǊ ƛƴ ƭŀƴŜ у ǾǎΦ ƭŀƴŜ сύΦ CƛƎǳǊŜ м ŀƭǎƻ ǎƘƻǿǎ ǘƘŀǘ 

Trolox and ascorbate only protected protein modifications when they were present at lower concentrations, 
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and no protection of the protein was observed at higher concentrations. Ascorbate reveals a higher pro-

oxidant action than Trolox. 

 
Fig. 1. Gel electrophoresis of bovine serum albumin protein after treatment with H2O2 + CuSO4 in the 

presence of Trolox, ascorbate and methanol rosemary extract (RE) at the concentrations indicated. Control 

was performed with the addition of ethanol 0.2%. Arrow indicates the bovine serum albumin monomer 

3. Antibiotics and antioxidants of rosemary working together 

Due to the recent trend in green consumers, there is an increasing interest in the antimicrobial properties of 

rosemary compounds. Essential oils and organic or aqueous extracts of isolated from this specie not only 

have antioxidant activity but also present antibiotic effects, therefore they have gained acceptance in 

industry to replace existing synthetic preservatives in foods (Davidson, Sofos, & Branen, 2005). 

In the area of health, the near-term interest of plant products as antimicrobial agents is related to the 

development of new strategies/therapies for infections caused by bacterial species (Cowan, 1999; Lewis and 

Ausubel, 2006). Recently, it was reported that natural plant products can potentiate the activity of antibiotics 

in combination (Coutinho et al., 2009). Moreover, the use of bacterial resistance modifiers derived from 

natural sources, mainly from plants, such as efflux pump inhibitors, was suggested to be useful to suppress 

the emergence of multidrug resistant strains (Stavri et al., 2007). 

To determine the validity of rosemary compounds as nutraceuticals, a rigorous analysis of the biological 

activities of their bioactives is required as well as the further study of their antibacterial mechanism of action. 

3.1 Antibiotic action of different fractions of rosemary 

We previously reported the effective antimicrobial action of non-volatile rosemary extracts containing 33 ς 

46% of diterpenes (carnosic acid plus carnosol) against common food pathogenic Gram positive bacteria as 

Staphylococcus aureus and Enterococcus faecalis as well as the Gram negative bacteria Escherichia coli 

(Moreno et al., 2006). These microorganisms cause severe problems in human health (NNIS, 2004). 

According to a 2011 research study, S. aureus was found in ~50% of beef, pork, and poultry products 

throughout the United States, 96% of these isolates were resistant to at least 1 antibacterial agent relevant 

in human medicine and 52% were resistant to three or more types (Waters et al., 2011). 
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Here, we show the antibacterial performance of a methanol rosemary extract (obtained as described in 

Moreno et al., 2006) in comparison with common food preservatives. The results are expressed in percent 

of inhibition of bacterial growth (see Equation 1) 

 

Where, A595 Control is the absorbance of the bacterial culture without compounds. 

Rosemary extracts presented a higher antimicrobial efficacy than benzoic acid, butylated hydroxytoluene 

(BHT) and butylated hydroxyanisole (BHA) to inhibit S. aureus growth (Fig. 2A), while a similar action than 

BHT and benzoic acid and a minor antimicrobial activity in relation to BHA was seen against E. coli (Fig. 2B). 

 
Fig. 2. Effect of the methanol rosemary extract (RE) on the S. aureus growth (A) or on the growth of E. coli 

(B), in comparison with BHA, BHT and benzoic acid. Values are shown as the mean of three independent 

experiments ± SD 

The performance of rosemary oils and ethanol extracts isolated from the W phenotype and N phenotype 

plants against the human pathogen E. faecalis, was also compared (Table 3). Results showed that the 

ŜǎǎŜƴǘƛŀƭ ƻƛƭ ŦǊƻƳ ǘƘŜ ʰ-pinene chemotype (W phenotype) exhibited a higher antibacterial activity than the 

essential oil isolated from N phenotype. By contrast, the ethanol extract isolated from the N phenotype 

containing higher amounts of carnosic acid and carnosol exhibited the highest antimicrobial action (Table 4). 

 
Table 3. Antibiotic activity of essentials oils isolated from two phenotypes of rosemary plants. Values are 

shown as the mean of three independent experiments ± SD 
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Table 4. Antibiotic activity of ethanol extracts isolated from two phenotypes of rosemary plants. Values are 

shown as the mean of three independent experiments ± SD 

All findings suggested that ŎŀǊƴƻǎƛŎ ŀŎƛŘ ŀƴŘ ʰ-pinene are key ingredients responsible that confer the 

antibacterial properties in the non-volatile and volatile fractions isolated from rosemary plants, respectively. 

The essential oils isolated from N phenotype exhibited minor antibacterial activity than the other one, 

although it presented a higher performance as antioxidant. 

We are investigating the antibacterial action against several Gram positive and negative microorganisms. 

Others authors demonstrated antibacterial activity of volatile compounds against Listeria monocytogenes, 

Salmonella typhimurium, Escherichia coli, Shigella dysenteria, Bacillus cereus (For review see Burt, 2004). 

3.2 Antibiotic potentiation by rosemary bioactives 

The use of combined antioxidants has gained acceptance in industry and has been applied to different 

aspects of food preservation (Davidson, Sofos & Branen, 2005). Although, up to date, a rational basis for the 

use of phytochemicals enhancing and/or broadening the biological antioxidant and antimicrobial activities 

against food-ōƻǊƴŜ ǇŀǘƘƻƎŜƴǎΣ ƛǎ ǎǘƛƭƭ ǇƻƻǊƭȅ ŜȄǇƭƻǊŜŘ ό²Ŝƛ ϧ {ƘƛōŀƳƻǘƻΣ нллтύΦ Lƴ ǘƘŜ ƘŜŀƭǘƘΩǎ ŀǊŜŀΣ ƴŀǘǳǊŀƭ 

compounds are usefull strategies for the development of therapies against infections caused by bacterial 

species, and they are used in combination with common antibiotics potentiating their activity (Coutinho et 

al., 2009). 

We previously reported a synergistic antioxidant effect between the methanol rosemary extract and BHT 

and a synergistic interaction with BHA to inhibit E. coli and S. aureus growth (Romano et al., 2009). Here, we 

reported the in vitro antibiotic interaction of rosemary extracts with common antibiotics using the broth 

microdilution method against S. aureus and E. faecalis. 

Figure 3A shows the dose-response curve, in whƛŎƘ ǘƘŜ ŀŘŘƛǘƛƻƴ ƻŦ сΦнр ˃ƎκƳƭ ƻŦ ǘƘŜ Ǉƭŀƴǘ ŜȄǘǊŀŎǘ ŎƭŜŀǊƭȅ 

displaced the curve to the left, meaning that an increment in the antimicrobial action against S. aureus took 

place in the binary mixture at all gentamicin concentrations tested. It can be extrapolated from the curve 

ǘƘŀǘ лΦлор ˃ƎκƳƭ ƻŦ ǇǳǊŜ ƎŜƴǘŀƳƛŎƛƴ ƛǎ ƴŜŜŘŜŘ ǘƻ ŀŎƘƛŜǾŜ рл҈ ƻŦ ƛƴƘƛōƛǘƛƻƴΣ ǿƘƛƭŜ ǘƘŜ ǎŀƳŜ ŜŦŦŜŎǘ Ŏŀƴ ōŜ 

ŀŎƘƛŜǾŜŘ ǿƛǘƘ лΦлмр ˃ƎκƳƭ ƻŦ ǘƘŜ ŀƳƛƴƻƎƭȅŎƻǎƛŘŜ ƛƴ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǊƻǎŜƳŀǊȅ ŜȄǘǊŀŎǘΦ 

Then, to study the type of interactions binary mixtures with different concentrations of rosemary extract 

and pure carnosic acid with gentamicin were analyzed by isobolograms (Fig. 3B). 
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Fig. 3. Rosemary extract (RE) and carnosic acid (CA) acts synergistically with gentamicin against S. aureus. 

Dose-response curve (A), isobologram of gentamicin in combination with RE (B) or pure carnosic acid (C). 

Inhibition of S. aureus 25923 growth was determined after 24 h of incubation. FIC, fractional inhibitory 

concentration, normalized to the unit of RE, gentamicin or pure carnosic acid, corresponds to the MIC50 = 12 

µg/ml, 0.035 µg/ml and 8 µg/ml, respectively. Values are shown as the mean of three independent 

experiments ± SD 

Compounds concentrations lower than their MIC50 values were prepared for every combination tested as 

described previously (Romano et al., 2009) and isobolograms were performed. When compounds in 

combination are more effective than what might be expected from their dose-response curves (synergy), 

smaller amounts will be needed to produce the effect under consideration, and a concave-up isobole results 

(Tallarida, 2001). 

The Fractional inhibitory concentration (FIC index) was determined (see Equation 2). 

FIC index = FICA + FICB = [A]/MICA + [B]/MICB (2) 

FICA, FICB: Fractional inhibitory concentration of drug A & B respectively. MICA, MICB: Minimum inhibitory 

concentration of drug A & B respectively. [A], [B]: Concentration of drug A & B respectively. 

CL/ ƛƴŘŜȄ ƻōǘŀƛƴŜŘ ōȅ ŎƘŜŎƪŜǊōƻŀǊŘ ƳŜǘƘƻŘ ƛǎ ƛƴǘŜǊǇǊŜǘŜŘ ŀǎ ŦƻƭƭƻǿǎΥ Җ лΦр- synergy; > 0.5 anŘ Җ п- additivity; 

and > 4ς antagonism. 

Figure 3B shows that different combinations of rosemary extracts corresponding to FIC 0.01 to 0.25 with 

gentamicin (FIC of 0.2 to 0.4) resulted in fixed-ratio points below the additive line and exhibited values of 

FI/ ƛƴŘŜȄ Җ лΦрΣ ǾŜǊƛŦȅƛƴƎ ǎȅƴŜǊƎƛǎǘƛŎ ŀƴǘƛƳƛŎǊƻōƛŀƭ ŜŦŦŜŎǘǎ ƻŦ ǘƘŜ Ǉƭŀƴǘ ŜȄǘǊŀŎǘ ǿƛǘƘ ƎŜƴǘŀƳƛŎƛƴΦ 

As carnosic acid was shown to be the main antimicrobial compound of non-volatile rosemary extracts against 

S. aureus (Moreno et al., 2006), this compound was assayed in combination with gentamicin at 

ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ŜǉǳƛǾŀƭŜƴǘ ǘƻ ǘƘƻǎŜ ŦƻǳƴŘ ƛƴ ǘƘŜ ŜȄǘǊŀŎǘ όм ǘƻ мл ˃ƎκƳƭύΦ ¢ƘŜ ƳƛƴƛƳŀƭ ƛƴƘƛōƛǘƛƻƴ ŎƻƴŎŜƴǘǊŀǘƛƻƴ 

(MIC) of carnosic acid against the bacteria was 16 µg/ml and was referred as a FIC of 1. Values of FIC index 

Җ лΦр όCL/ лΦо ƻŦ ŎŀǊƴƻǎƛŎ ŀŎƛŘ ƛƴ ŎƻƳōƛƴŀǘƛƻƴ ǿƛǘƘ CL/ лΦн ǘƻ лΦо ƻŦ ƎŜƴǘŀƳƛŎƛƴύ ǿŜǊŜ ƻōǎŜǊǾŜŘ όCƛƎΦ о/ύΦ 

On the other hand, rosmarinic acid exhibited a minor antibacterial effectiveness than carnosic acid and 

exhibited additive antibacterial actions with gentamicin (Data not shown). Therefore, data showed that the 

addition of both the extract and carnosic acid allows a reduction of the gentamicin amount in approximately 
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3 - 4 folds to obtain the same antibiotic action. The bactericidal action of rosemary extracts and pure carnosic 

acid were confirmed by time-kill curves. 

Table 5 shows that carnosic acid plus tetracycline, tobramycin, kanamycin, ciprofloxacin and gentamicin 

exhibits significant synergistic antibiotic activity against S. aureus. 

 
Table 5. Antibiotic activity of carnosic acid in combination with several antibiotics against S. aureus ATCC 

25923. aUnderlined values: combinations of minimum FIC used to calculate the FIC index. Values are the 

mean of three independent experiments 

In order to confirm the role of carnosic acid as the main bioactive compound of rosemary extracts involved 

in the synergistic effect with gentamicin, additional experiments were carried out, examining carnosic acid 

in combination with gentamicin against E. faecalis (FƛƎΦ пύΦ wŜǎǳƭǘǎ ǎƘƻǿŜŘ ǘƘŀǘ ол ˃ƎκƳƭ ƻŦ ǘƘŜ ŘƛǘŜǊǇŜƴŜ ƛƴ 

ŎƻƳōƛƴŀǘƛƻƴ ǿƛǘƘ лΦнр ˃ƎκƳƭ ƻŦ ƎŜƴǘŀƳƛŎƛƴ ǊŜǎǳƭǘŜŘ ƛƴ ŀƴ ǎǘǊƻƴƎ ŀƴǘƛōƛƻǘƛŎ ǎȅƴŜǊƎƛǎǘƛŎ ŜŦŦŜŎǘ ŀǎ ǘƘŜ ŜȄǇŜŎǘŜŘ 

value for the sum corresponding to individual effects was 42% of inhibition, whereas experimental data 

showed a100 % of inhibition on bacteria growth for the combination mixture. 

 
Fig. 4. Antibiotic activity of carnosic acid in combination with gentamicin against E. faecalis ATCC 29212. 

Dark grey bars represent the expected results if an additive interaction took place and light grey bars show 

the experimental data 



79 

3.3 Mechanism of antibacterial action of rosemary bioactives 

R. officinalis plants exhibited antibiotic activity although less is known regarding the mechanisms of action 

of the particular bioactives. Polyphenols still constitute a promising source of new drugs and there is a high 

interest in understanding their mechanisms of action (Scalbert, 2005). We carried out studies to determine 

the antibacterial effect of the carnosic acid. This liphophilic diterpene has been found associated with 

chloroplasts membranes (Perez-Fons et al., 2006). Herein the cell membrane permeabilization effect by 

carnosic acid using the membrane potential sensitive cyanine dye DiS-C3-(5). This fluorescent probe is a 

caged cation, which distributes between cells and medium depending on the cytoplasmic membrane 

potential. Once it is inside the cells, it becomes concentrated and self-quenches its own fluorescence. The 

fluorescence monitored with an excitation wavelength of 610 nm and an emission wavelength of 670 nm. A 

blank with only cells and the dye was used to subtract the background and compounds as the proton motive 

force inhibitor carbonyl cyanide-m-chlorophenylhydrazone (CCCP) and Polimycyn B were used as controls 

for their ability to decreased or increase the membrane potential, respectively. S aureus suspension was 

incubated with 1.6 µM DiS-C3-(5) until a stable reduction in fluorescence and 100 mM KCl was added to 

equilibrate the cytoplasmic and external K+ concentration. Figure 5 shows time decreases of the 

fluorescence intensities upon addition of 32 µg/ml of carnosic acid to S. aureus cells in a similar way than 

the inhibitor CCCP, while the cationic antimicrobial peptides Polimyxyn B produced an increment on the 

fluorescence. CCCP is a small amphipathic molecule which dissolves in phospholipid bilayers, providing a 

polar environment for the ion and an hydrophobic face to the outside world, it is an uncoupling agent that 

specifically increases the proton permeability, and disconnects the electron transport chain from the 

formation of ATP, discharging the pH gradient, and destroying the membrane potential. 
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Fig. 6. Effect of carnosic acid on EtBr efflux in S. aureus cells. Control corresponds to the initial intracellular 

fluorescence of EtBr at time 0. Representative efflux records from two similar independent experiments are 

shown 

As it can be seen above, carnosic acid at 1/4 - мκу aL/ ǾŀƭǳŜ όн ǘƻ п ˃ƎκƳƭύ ǎƘƻǿŜŘ ŀ ǎŜƭŜŎǘƛǾŜ ǎȅƴŜǊƎƛǎǘƛŎ 

interaction with tetracycline and aminoglycosides (Table 5) that may be explained by selective modulation 

of the antibiotics accumulation possibly by inhibition of their efflux in S. aureus. To assess whether this 

compound may have an efflux pump inhibitor activity in S. aureus, the efflux substrate ethidium bromide 

(EtBr) was used. EtBr shows a characteristic fluorescence when it enters the cell and binds to DNA and its 

uptake was determined by monitoring the fluorescence using a multiwell plate reader (DTX 880 Multimode 

detector, Beckman Coulter) at 29ºC every 10 sec intervals for 3 min with excitation and emission 

wavelengths of 535 nm and 485 nm, respectively. Figure 6 shows that carnosic acid rapidly increased EtBr 

uptake and this effect was dose dependent indicating a positive effect on the intracellular accumulation of 

the fluorescent molecule. 

Whether carnosic acid is a general disruptor of the transmembrane electrochemical potential, it should 

display a synergistic effect with chloramphenicol which is effluxed out of the cell by secondary transport 

relying in the membrane potential. Additionally, an antagonist effect with ampicillin and penicillin G, which 

enter inside cells by a proton symport mechanism, should be displayed however, none of these effects were 

observed (Table 5). 

Other studies from our laboratory on the antibiotic action of carnosic acid against E. faecalis showed similar 

results. In time-ƪƛƭƭ ǎǘǳŘƛŜŘΣ ŎŀǊƴƻǎƛŎ ŀŎƛŘ ŘƛǎǇƭŀȅŜŘ ŀ ōŀŎǘŜǊƛƻǎǘŀǘƛŎ ŜŦŦŜŎǘ ŀǘ ƛǘǎ aL/ ǾŀƭǳŜ όсп ˃ƎκƳƭύΣ 

whereas a bactericiŘŀƭ ŜŦŦŜŎǘ ǿŀǎ ŀŎƘƛŜǾŜŘ ŀǘ н Ȅ aL/ όмну ˃ƎκƳƭύ ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ǇŜǊƳŜŀōƛƭƛǘȅ ƻŦ ŎŜƭƭ 

membrane effects. At sub MIC values, the diterpene inhibited the drug efflux pumps of secondary 

transporters (Repetto, 2009). Other authors reported the antibacterial and resistance modifying activity of 

R. officinalis and suggested that the carnosic acid has the capacity to modify the resistance pattern of strains 

of S. aureus expressing multidrug efflux pumps (Oluwatuyi et al., 2004). Regarding this feature, we decided 

to investigate several bioactive compounds of R. officinalis with antimicrobial activity per se, or as 

modulators of bacterial resistance, against multidrug-resistant clinical strains of S. aureus isolated from 

pediatric patients (Ojeda Sana et al., 2011). 
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Our findings, together with results from other authors, suggest that this diterpene is a potential antibacterial 

agent to be used in combinational therapy (at least with aminoglycosides, tetracyclin and fluoroquinolones) 

against sensitive as well as multidrug resistant, vancomicyn and/or methicillin resistant Gram-positive cocci. 

Moreover, as an antibacterial compound, carnosic acid can not only target membrane permeability and 

enhance drug uptake, but also this compound, at sub MIC values inhibited the drug efflux transport probable 

by altering the cell membrane potential. We proposed a model for the antibacterial action of carnosic acid 

(Fig. 7). 

3.4 Rosemary bioactives kill inthaphagocytic S. aureus cells 

We examined the intracellular antibacterial activity of carnosic acid against S. aureus. A model of S. aureus 

infected RAW 654.7 mouse macrophages has been monitored for long-term (24 h) experiments. This 

bacterium adheres to phagocytes and easily invades them and tends to restrict the phagolysosomal 

compartment, where it largely escapes destruction and survives in a semiquiescent state for prolonged 

periods (Maurin et al., 2001). These intraphagocytic forms are considered responsible for the well-known 

recurrent character of staphylococcal  infections  as  well  as  for  the  many  failures  of  apparently  

appropriate antibiotic treatments. 

 

 
Fig. 7. Proposed model for the antibacterial action of carnosic acid. NMGs, aminoglycosides; TETs, 

Tetracyclins and FGs, fluoroquinolones 

Confocal microscopy was used to ascertain the localization of the bacteria inside RAW 264.7 macrophages 

observed 24 h after phagocytosis of opsonized S. aureus. As shown in Fig. 8 A and B S. aureus clearly 

appeared intracellular. Pericellular membrane, located mostly on the inner face was labeled with FITC- 

phalloidin (green signal), and bacteria were labeled with DAPI (Blue signal). Later, macrophages were 

incubated for 24 h with carnosic acid from the MIC (16 µg/ml, determined in broth at pH 7.3). Carnosic acid 

caused a marked reduction in CFU, diminishing 3-4 log the bacterial growth at a concentration of 1 ½ MIC 

(24 µg/ml) (Fig. 8C). This effect was comparable to the control cells incubated with 0.5 µg/ml ciprofloxacin, 

a fluoroquinolone antibiotic that has excellent antibacterial activity against gram positive bacteria and 

intracellular penetration. 
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Earlier we demonstrated the in vivo antibacterial efficacy of a rosemary extract containing high amounts of 

carnosic acid against S. aureus in two skin infection models in mice (Barni et al, 2009). 

Clinically effective antimicrobial agents exhibit selective toxicity towards the bacterium rather than the host. 

It is this characteristic that distinguishes antibiotics from disinfectants. The basis for selectivity will vary 

depending on the particular antibiotic. Carnosic acid at the concentrations that kill S. aureus has a high 

selectivity to bacteria and is not toxic to macrophages. 

 
Fig. 8. Intraphagocitic killing of S. aureus by carnosic acid. Confocal microscopy of uninfected RAW 264.7 

macrophages (A) or after phagocytosis of S. aureus (B). Arrowheads indicate intraphagocytic bacteria. (C) 

variations in the number of CFU per mg of protein (± SD; n= 2) after 24 h of incubation with carnosic acid or 

with 0.5 µg/ml of ciprofloxacin (Cipro). (D) Effect of carnosic acid following a 24-h exposure using a standard 

MTS cell viability assay 

4. Safety of rosemary: Toxicity evaluation 

Due to the potential use in human nutrition and health in foods of carnosic acid, it is important to determine 

its toxicological effects in a living organism. 

In this study, we used Caenorhabditis elegans as a model system to examine the toxic effects of rosemary 

bioactives. This nematode, present in soil and found in temperate regions of the world, has emerged as an 

important animal model in various fields including toxicological research and rapid toxicity assessment for 

new chemicals (Moy T et al., 2006). C. elegans is easily cultured on agar medium plates with Escherichia coli 

OP50 as a food source. The ease of laboratory cultivation, its small size, large brood size, short development 

time (the entire complete life cycle from egg to egg producing hermaphrodite occurs over 3 days at 20°C 

under normal laboratory conditions) and the well-studied biology, makes the C.elegans an ideal model 

organism for biological studies. The transparency of this nematode allows for high quality microscopic 

images to be taken. Toxicity assays will be used in this study to test how carnosic acid affects C. elegans 
















































































































































































































