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1. INTRODUCTION

With about 315 million people worldvide estimated to fall int@besity categoryoverweightis now a major
public healthchallenge worldwideThe 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 Higt) energydense foods has increased.

Excess body weight is implicated as a risk factor for many diffassithdeseasesincludingdiabetes, several
types of cancer, cardiovascular diseases and stroke. Thereféeetive methoddor weight reductiorand for

countering the metabolic syndromare being required.

1.1. GENERAL INFORMATION

O|N|R®is a synergic bicompoundwhichhas beerformulatedto help weight loss by reducing the digestion
of diet carbdwydrates. Its formula combindserbalbio activesfrom edible Mediterranean plants (olive and
rosemary), known as powelfiantioxidants, and black beawhich is known to inhibit polysaccharides
enzymatic digestionThe positive effect o®|N|R®on weight loss appears to be due to the synergic action of

these three ingredients.

The antioxidant components of the complésom Olive (Olea europaea)and Rosemary(Rosmarinus
officinalig provided with significant antioxidant capacity to account for the protection of the gastrointestinal

tract against oxidative stress

Blackbeans (Phaseolus vulgaris) contain a family of plant defense proteins that includes phytohemagglutinins
Ot 11 03X I Nan§lask yhlibitorsy-&nylase inhibitos are claimed tdhelp reducing carbohydrate
absorption in humansand help tomaintain or achievea normal body weightvhich is considered to be

beneficial to human health.

O|N|R®is formulated withingredients which ar&00% vegetal origin, cultivated in farms with low pollution
environment and strict control of the qualityThe combination between the 3 ingredientso-actives
maintains stability and increases the efficacytlod formula. Moreover O|N|R® uses theADS ¢chnology

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



1.2.COMPOSITION

The efficacy of the product in the claimed effect is centeredhanbio-active ingredients of the formula:

Ingredients Quantity per day | Active Substances

Black bean extract 410 mg 4000 units of amylase inhibitory activity
: Oleuropein

Olive extract 45 mg Hydroxytyrosol

Carnosic Acid
Rosemary extract 45 mg Carnosol
Rosmarinic Acid

Characteristics of the food ingredie@{N|R®

The recommended dosage500 mg/day(250mg before lunch an@50mg before dine). Eachdose (250mg)
contains 40%100mg) ofbio activesand 60% 150mg) of excipient.

1.2.1 Olive

TheOlivetree (Olea europaegisan evergreen tree with gragreen leavesjativeto the Mediterranean region
and grown or over 5,000 yearavhich has given its actual shapette landscape and culture of the region
The fruit, oil and leaveare some of the main components of the Mediterranean dietl have been you by

folk medicinefor thousands of years.

Olea Euopaeaontairs manybioactivecompounds,ncludng oleic acid, phenolic constituents, asqualene
Several reports demonstrated that olive posseastioxidant, antihypertensive, antinflammatory,
hypoglycaemic andhypocholesterolemic propertiesbut aso antimicrobial properties against some

microorganisms such as bacteria, furagid mycoplasma

These potential health benefits of olivare mostly related to low molecular weight polyphensisch as

oleuropein hydroxytyrosol,andtyrosol.

1.2.2 Rosemary

RosemaryRosmarinus officinali$elongs to the Lamiacedamily (also kown as the mint famy) andis also
native to the Mediterraneararea Rosnarinus officinaliss an evergreen perennial shrulvell knownfor its

needlelike evergreen leaveglark green above and white hairy belpwhich havestrong aromatidragrance.



Rosemary is one of the moassedculinary herbon earth and is especially popular in Mediterranean cuisine.
It is used to savor meat, savory désh and salads. The essentialbditosemary and powder extracts ansed

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 caosol It is also considered one of the most importarsources for the extraction of

phenolic compoundsiith strong antioxidant activity.

Rosemarnyextractshave effectiveantioxidantcapacitydue to their phenolic hydroxyl groups but they also
possessplenty of other beneficial effects like antimicrobial, antiviral, @nflammatory, anticarcinogenic

activities andt is also known to be aeffective chemopreventive agent

1.2.3 Black Beans

Black beangPhaseolus vulgar)sare well known for being aexcellent source of fiber which aid to lower LDL

cholesterol and stabilizielood sugar levels

Soluble fiber helps in preventing the speedy increase of blood sugar levels afteionibal people who have
insulin resistance and hypoglycaemihe solul@ fiber of black beanslso prevents constipation and

enhances the stool volume.

Black beansontainpolyphenols which works as antioxidants in the bloodstream and averts the free radicals
from oxidizing cholesterollhe high amount of antioxidants alselps to sustain cell damage and repair the

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

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

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

In addition to providing slovburning complex carbohydratelslack beans can increase your energy by helping

to replenish your iron stores.



2. BIOAJIVE COMPOUNDS

2.1.0LIVE

Olive (Olea europaeagontainsseveralpotentially 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 amgydroxytyrosol Studies have shown tee components to exert a range

of antioxidant, antihypertensive, antiatherogenic, amilammatory, hypoglycemic, and hypocholesterolemic

properties.

2.1.1. Oleuropein

Oleuropein is the major phenolic constituent of the oli{@lea europaea) ani present throughoutthe

different parts of theolive tree fruit, leaves and bark
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(hydroxytyrosol)This seondary metabolite responsible for the characttit bitter, pungent taste of theliwe

Hom Oleuropein Chemical sucture
HO H— o COOCH, Molecular brmula GsHsOr3

oil.

X Molecular weight 54051 g/mol
AP CAS Registry Numb&261942-4.
O-Glu Oleuropein is represented by the chemical structarethe left.

Oleuropeinhas a powerful antbacterial and antviral 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, normaliarrhythmias, inhibit oxidation of LDL (the bad cholesterol), and
relax arterial walls, thereby helping to lower blood pressure. Other benefits are that it boosts eneriggipsd
AYONBlasS GKS 0602ReQa AYYdzy$S NBaLryasSo



2.1.2. Hydroxytyrosol

Hydroxytyrosol (3, 4lihydroxyphenylethanol; DOPET) is a phytochemical with antioxidant proppréeent

naturally in olives. It is responsible together with other phenolic compoasdsieuropeirfor its bitter taste

Hydroxytyrosol is anetabolite obtined 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

catalyss.
OH HydroxytyrosolChemical sucture
Molecular brmula GHi003
Molecular weight 154.16 g/mol
HO

CAS Registry Numbdr0597#60-1
OH

Hydroxytyrosols represented by the chemical structura the left.

Hydroxytyrosohas a number of health benefits in humans whiehin isfightingharmfulfree radicas thanks

to its action agpotent inhibitor of metalinduced oxidation of low density lipoproteifMetal-independent
oxidation is also significantly retarded by hydroxytyro3bk antioxidant activities of hydroxytyrosol, which
has been proven to be mordfective than BHT or vitamin E, were further confirmed, by the use of stable free

radicals, such as DPPH

It also acts as reducing rieskcancer reducing risk ofliabetes and slowing agjng process. It is also acts as an

antibacterid andcan strengtherthe immune system.

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

even at very high doses.



2.2.ROSEMARY

2.2.1. Carnosic Acid & Carnosol

Rosemary extractsontain several compounaghich have been shown taresentantioxidative functions.

OH Carnosic Acighemical $ructure
Molecular brmula GoHogOs

Molecular weight 332.42 g/mol
CAS Registry Numb&65009-7

Carnosic Acits represented by the chemical structusa the left.

Carnosokhemical sructure
Molecular brmula GoHz604
Molecular weight 330.42 g/mol
CAS Registry Numbé&957-80-2

Carnosol isepresented by the chemical structuom the left.

These compounds belong mainlytte classes of phenolic acids, flavonoids, diterpenaitstriterpenesThe

principal antioxidativ&eomponents of the extracts are the phenolic diterpenes carnosol and carnosic acid

2.2.2. Rosmarinic Acid

Rosmarinic aci@s a natural phenol antioxidant carboxylic aaitd afundamental compound oRosmarinus

officinalis Chemically, rosmarinic acid is an ester of caffeic acid witdiBydroxyphenyl lactic acid.

OH Rosmarinic aci¢ghemical structure
o OJ\/VW@/OH Molecular brmula: GigHiOs
) Molecular weight 360.31 g/mol
HO CAS Registry Numb&028392-5

OH . L .
Rosemarinic Acid irepresented by the chemical structure on the le




The biosynthesis of rosmarinic acid starts with the amino akmenylalanine and-tyrosine. All eight
enzymes involved in the biosynthesis are known and characterised and cDNAs of severalvoivle genes

have been isolated.

Rosmarinic acid has a number of interesting biological activiaes-microbid, antrinflammatory and
antioxidant. The antiinflammatory properties of rosmarinic acid are based on the inhibition of lipoxygenase
and cytooxygenases, and on the interference of rosmarinic acid with the expression of inflammatory
cytokines Rosmarinic acithas alsantioxidantpropertiesand can act as scavenger of free radicals in biological

systems

2.3.BLACK BEANS

Black beans contain polypholic 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 thedskoeam, 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.

Factorghat 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 witltdilghed seed coats, such as
white bean. The phenolic content in a extraction a 150°C of temperature and ethanol as solvéh04dvas

0.05mg/g bean for black bean whereas in same conditions itW@% + 0.0Ing/g bean for navi specie.

2.3.1. Anthocyanins

Anthocyaninsare flavonoids, a typef polyphenols bioactive compoundK.is anatural pigment responsible
for red, purple, and blue coloration in plants and the largest and most important group of-gul#le

pigments in nature.



In black bean extract there are three antlyanin flavonoids in higt
quantity: delphinidin, petunidin, and malvidin, but also cyanidi
Peonidin and Pelargonidin.

These anthocyanins are primarily responsible for the rich black color

we see on the bean surface. Acids including, ferulic, sinagnd

chlorogenic acid, as well as numerous triterpenoids.

Anthocyanin

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) amand.00 commonlietary fruits and vegetables examined.

2.3.2. Carbohydrates

Dry beans are about 70% carbohydrate. Starcti48%), norstarch polysaccharides or fiber (38/%’z 8 £ h
galactosides (starchyos&grbascose, and raffinose; &%), and sucrose ($H%) are the major types of

carbohydrates.

Carbohydrates constitute the main fraction of beans, accounting up #6585 of the dry matter. Of these,
starch and norstarch polysaccharides (dietary fiber) are the major constituents, with smaller but sagmific
amounts of mono, di and oligosaccharides. These leguminous contain SDC and high propdi ket
might be fermented in the large intestinDCreaching the colon include mainly resistant starch, soluble and

insoluble dietary fiber, and nedigegible 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 bat slows down the metabolism of the bean's
carbohydrates. The presence of fiber is also the primary factor in the cholekiereting power of beans.
Fiber binds with the bile acids that are used to make cholesterol. Fiber isn't absorbed, so whes thexit

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

10



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.

¢KSNBE | NB aSOSNIt Syl &¥byiase brgsdrt in €alv& and pancied(id jdice, MNgh O S &
converts complex carbohydrates into oligosaccharides, and various other enzymes (maltase, lactase, etc.)
present in the brush border of the smaltestine that convert these oligosaccharides to monosaccharides that
Oy G4KSy 06S 1 0a2NbSRd 2SS 0StAS@PS (KS YSOfanwaged Y 0S
inhibiting activity of the Phaseolus vulgaris extract. It has been shown in vitkoyflK A 6 A G G K-S I O
amylase and may help promote weight loss by interfering with the digestion of complex carbohydrates to

simple, absorbable sugars, potentially reducing carbohyddatéved calories.

Black beans have three isoforms ochmmylase ihibitor (isoform 1 (aAll); isoform 2 (&Al2); aamylase

inhibitor like (aAIL)).

The aAll isoform with antamylase activity in humans is found in most of the common bean. In the bean
plant, aAll is only found in the seeds and is concentrated in th& Hyacts 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 cdlssies ce

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 disordediabetes 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 ueesst 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 isemlsas s control signal

11



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 ikedy s
(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 cal] 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 dmmm consumption of high glycemindex/load diets may
increase the risk of developing NIDENBix prospective studies have reported on the relationship of Gl or GL
to risk of NIDDM. Only two studies further evaluated dietary intake among different food categories, and
included an analysion 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 famccumulation. We have previously shown in a rat model the ability afatied
GOl ND2K&@RNIGS o0ft201SNRE G2 LINBGSYG SIENI& Foa2NLIA;

Black beangontain slow digested carbohydrates and high projmrtof nondigested carbohydrates that
might be fermented in the large intestine. Naligested carbohydrates (NDC) reaching the colon include

mainly resistant starch, soluble and insoluble dietary fiber, anddigastible oligosaccharides.

The nondigestal 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 yatticids (SCFA), such as acetic, propionic and
butyric acids, and the content and distribution of SCFA are dependent on the microflora and the carbohydrate

substate at the intestinal tract

Dietary factors that promote excess glucose in the blood (hypesgija), excess insulin in the blood
(hyperinsulinemia), and excess body fat also promote development ofaelgonic 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 chagdesmones, growth factors, inflammatory

products,and oxidativestress, to name a fewthat contribute to development of chronic diseases.

INIDDM noninsulindependent diabetes mellitus

12



The extent to which different foods or meals miblood glucose depends on thely@emic index of the
consumed foods and the quantity of carbohydrate. Bief a food is a ratio of how much the blood glucose

rises after consuming a standard amount of available carbohydrate compared to a standakdyddrec

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 carbgdrate 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 Gl carbohydrates to decrease risk of NIDDM may be related to lost4prraodial 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 mmatyrn lead to dowrregulation 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 susdegitideals over

time insulin resistance combined with exhaustion of insulin producing cells wititiealéy lead to type?

diabetes

3.1.3. Lowering HbAlc

Glucose in the blood sticks to haemoglobin in tddod cells, making glycosolated haemoglobin, called
haemoglobin Alc or HbAlc. The more glucose in your blood, the more HbAlc will be present, so the level
reported will be higher. The HbAlc gives a measure of what your average blood glucose level has been in the

previous 23 months.

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

affected by fasting, and since our RBC's liva 20 days, it reflects an average over that time.

In an example of olive hypoglycaemic properties, in a recent randaolgliz@cal trial, the subjects treated with
olive extract exhibited significantly lower HbAlc and fasting plasma insulin levelaufftors concluded that
olive extract may represent an effective adjunct therapy that normalizes glucose homeostasisvidual$
with diabetes. To add to this, olivextract has been shown to attenuate pain associated with diabetic

neuropathy.

13



3.2. LOWERING BLOOD PRESSURE

Ly Iy SEFYLXS 2F 2tA0S SEGNIOGQa | yiAKeLSNIerhy aAdS
systolic and diastolic blood pressures in subjects with sfadpypertension as Captopr& conventional
hypertension treatment. Further to this, in a study of 40 borderline hypertensive monozygotic twins, the twin
receiving the higher dose of oéivextract (i.e. 1000mg vs 500mg) showed a significant decrease in mean blood
pressure and cholesteralfter 8 weeks. Lastly, an earlier study in France foilmad administration of olive

extract to 30 patients with essential hypertension for 3 montsulted 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 hastesligiges

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/reducintihe pathogenesis of degenerative joint diseases in humans.

3.3. ANTHNFLAMMATORY EFFECT

The proeinflammatory cytokines, prostaglandins, aiD produced by activated macrophages play critical
roles in inflammatory diseasesience,the inhibition of pro-inflammatory cytokines or iINOS ar@OX2

expressions in inflammatory cells, offersiewtherapeutic strategydr the treatment of inflamméon.

Hydroxytyrosol hhibition effect onCOX2 and iINOS

It was found thathydroxytyrosolinhibits COX and NOS expressions in THIRells,and that it probably acts
at the transcriptional level, asvidenced by dosdependent reductions in their mRN&vels. The inhibition
of the LPStimulated expressions ahese molecules in THP cells byhydroxytyrosolwas not due to
hydroxytyrosol cytotoxicity, as assessed by MTT assay (data not shamwd)the expression of the
housekeeping geneé -actin.

TNF" is the primary cytokine induced in LiRfluced THR1 cells and the cytokine responsible fibre
perpetuation ofthe inflammatory response imonocytes. Thus, drugs that inhibit TNBroductionmay play
an important role in the control of inflammation. Studies hamdicated that other simple and polyphenol
inhibited cytokines TN#® production in LPStimulated cek. In this studyhydroxytyrosolshowedinhibitory
effect on TNP expression in the same celteduced by LPS. This finding further supports thapbi§sesses

potent antrinflammatory activity.
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In conclusion, HPpossesses potent aniinfflammatory activiy. It preventedthe cytokines formation, NO
generation, and iINOS an@OX2 expression in LR&ated THPL cells. Thesdindings suggest that
hydroxytyrosol exerts antiinflammatory effectsprobably through the suppression of C@Xand iNOS

expression.

Futhermore, Visioli et al. showed that oleuropein increases nitric oxide (NO) productiomazrophages
challenged with lipopolysaccharide through induction of the inducible fornthef enzyme nitric oxide
synthase, thus increasing the functional activitf these immunocompetent cells. It is well known that
oleuropein elicits antinflammatory effects byinhibiting lypoxygenase activity and the production of

leukotriene B4.

Carnosic acid and carnosal activation effect of peroxisome proliferadotivatedreceptor gamma

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

(Rosemary). Extracts of these plaatsoexhibit antiinflammatory properties

Recently,scientists found thattarnosic acid andtarnosolactivate the peroxisome proliferateactivated
receptor gamma, implying an artiflammatory potential on the level of gene regulation. Here we address
short-term effects ofcarnosic acid and carnosoh typical functions of human polymorphonualdeukocytes
(PMNL).It has beenfound that carnosic acid and carnosahhibit the formation of preinflammatory
leukotrienes in intact PMNL as well as purified recombinalipéxygenase. Botbarnosic acid and carnosol
potently antagonise intracellula€a(2+) mobilisation induced by a chemotactic stimulus. Thoaigpsic acid

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

Together, these findings provide a pharmacological basis for therdlainmatory properties reported for
CS and CAcontaining extractsinhibition of human 5lipoxygenase anduppressionof pro-inflammatory

responses of stimulated human polymorphonuclear leukocytes

Anthocyanins chemoprevention of inflammatory diseases

Epidemiological investigations and animal experimeimdicate that anthocyanins may contribute to
chemopreventiveactivities of various chronic inflammatodyseases.

Anthocyaningich extractswere demonstrated tgpossess a broad spectrum of biologicadperties, including
antioxidant, cadioprotective, neuroprotective, asitiflammatoryand anticancer.

In an animal study, cyanidin was reportedreduce PGE2 levels in paw tissues and- Mivels in serunn

adjuvantinduced arthritis. Damage and apogie ofvascular endothelial cells is frequently observed in

15



atheromatousplaques and contributes to pathology of atherosclerosis. It b@sn shown that cyanidin
inhibited TNFa-induced endotheliatell apoptosis, elevated expression of eNOS and thioradoayimprove
vascular endothelial cell function and vasculopatWGF is known as a major fanogiogenic and pro
atherosclerotidactor. Both cyanidin and delphinidin, other major anthocyanigiresent in pigmented fruits
and vegetables, inhibPDGHnduced VEGF expression through desegulation ofMAPK and JNK signalings
in vascular smooth musceells.

Delphinidin also shows protective effects against cardiovasdigaase. It is suggested that proliferation of
vascularendothelial cells is importdrin the pathogenesis of atherosclerosis.

Delphinidin treatment inhibits serum and VEGFindubegline aortic endothelial cell proliferation through
modulation of ERK and also results in cell cycle arrest. di&dphinidin increased eNOS expression by
mediating the MAPkinase pathway, thus preventing bovine aortic endothelial apbptosis.In addition,
delphinidin was found to fight againsix-LDLinduced damage in HUVECs and regulate apoptotilecule

expression

3.4. ANTIOXIDATION EFFECT

Oleuropein andhydroxytyrol reduce LDL oxidation

Several compounds from olive leaves, oleuroperid hydroxytyrosoamong them, have shown a variety of

biological activities as an antioxidant.

Oleuropeinand hydroxytyrosoimparts some important antioxidant benefits the user including reduction

of LDL oxidationPolyphenolgotently and dosadependently inhibits copper sulphaiaeduced oxidation of
low-density lipoproteins (LDL). According to De la Puerta et al., Oleuropein has both the ability to scavenge
nitric oxice and to cause an increase in the inducible nitkide synthase (iNOS) expression in the cell. A
scavenging effect of oleuropein was demonstrated with respect to hypochlorous acid (HOCI). HOCI is an
oxidative substance produced in vivo by neutrophil ropefoxidase 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 raucabance capacity
is 40,00@molTE/g, which is ten times higher than gnetea. The antioxidant polyphenol is known for its
activity in preventing or reducing the deleterious effects of oxyderived free radicals associated with
numerous inflammatory and stregelated human and animal diseases. It is also effective atitiigbLDL

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 antioxagamst lipid
peroxidation and DNA damagedimced by radical oxygen speci€&semarinic Acidemonstraed itsability

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

On the other hand, it isvell-known that several antioxidants exhibited poxidant effect producing protein
damage under certain conditi® as in the presence of transition metals such as Fe and Cu.
Theprotection of rosemary compounds against protein damagsimparison with ascorbate andHydroxy
2,5,7,8tetramethylchroman2-carboxylic aciqTrolox),were examinated througlydroxyl radcalmediated
oxidation experiments, carried out using a metalcatalyasttion.Resultshowedthat the plant extract used

reducedsignificantly protein damage compared with ascorbatel trolox.

Black beans anthocyanin pigments prevent the generatiofifree radicals

There are several explanations for the antioxidant mechanismsawfk beansFirstly, anthocyanin with-2
benzopyran core structure is a kind @injugate 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 hydrogem. do

Anthocyanins are able to reduce capillggrmeability and fragility, so they could be the key component in
red wine that protects against cardiovascular disea® anthocyanin pigment prevented the generation of

free oxygen radicals, and decreadbd 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-glucside extract showed strong antioxidant activity in the linoleic acid system at neutral condition (pH
7.01), while the pelargonidin-@-P-D-glucoside and the delphinidin@P-D- glucoside extracts exhibited no
antioxidant activity at pH 7.(However, pelegonidin and delphinidin showed a strong antioxidant activity in
acidic conditions (pH 3.0 and 5.0, respectively), suggesting that the antioxidant capacity is chendtale
dependent. Using a fluorescence assay with liposomes dad@phenyl}1,3,5hexatrienyl] 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 canon 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#ils double membrane and act at the
cellular level.A green carrier allowed us to create a complex with the ability to cross hydrophilic and

hydrophobicbarriers

4.1. CONTROLLED DELIVERY OF BIOACTIVE COMPOUNDS

Formulate aractive ingredientss important, kut to deliver the actives to the researched target has the same

importance;otherwise the ingredients areselesgo the body.

The main idea of the protection is to creagecarrier forthe activessol KS& ¢ 2y Qi withStheA y 02
external environment until the release phase. The shéllact as a vessahdwill navigateto the researched

locations in the body

We have developed and created ADS®Advanced Delivery System fartargeted,controlled delivery of

bioactivecompounds.

Background

The active ingredientare given into the bodygo through various membranes and arrive to the psioft
action. The movement of active ingredismtepends on the efficiency of amount of the ingredient and time,

which is Bioavailaliiy.
Since 1995¢ur researcherdegan research on Fenugreek plant
Why Fenugreek?

The main research was focusing on the aliibetic activity of Fenugreek. While trying to understand the
mechanism of action of this plant, our researchers noticed that~enugreek has the particularity to present

an exceptional system of delivery of molecules.

Fenugreelpropertieshave been analysed andur scientistteam discoveredhat the plant has the ability to

facilitate and guide the circulation afttivesfor acting on defined paits of the skin and cell

Thanks to this discoveryve decided to usesimilar enugreekreceptorsto deliver the active ingredients and

created acarrierencapsulation.
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Createdby amino phospholipidADS®arrierallows a targetd and innovative controlledeliveryof actives
ADS® protestthe activity of the ingredientsand allovs their delivery on zones never reached with classical

ingredient.
Advantage:

- Quickand visible effect of the treatment (both cosmet&sutraceuicals)

- Little quantity of ingredientis enough as no waste

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

- Reducing the size of end products (capsules)

- 100% safe, no animal origin ingredients, only natuegjetele origin
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4.2. LOCALISATION OMN|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 fluoresent lipophilic probe

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

Incubation of human cells with labeled O|N|R® (fluorescence microscopy)
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A- Nonlabeled MCH cells (green cells express GFP, green fluorescent protein)

B- MCF7 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- Nonlabeled MCF cells observed by phase contrast microscocopy.

B- MCF7 cells incubated with labeled O|N|R® observedlbgrescence microscopy (red labelling is
O|N|R®)

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

MitoTracker Green FM probis essentially nonfluorescent in aqueous solutions and only becomes

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

MitoTracker Green FM probe preferentially accumulates in mitochondria regardless of mitochondrial

membrane potentia(lnvitroGen).
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Nonfluorescent Fluorescent, Cationic Fluorescent Conjugate

Costaining of O|N|R®phospholipids and adipocyte mitochondria

3
'

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 BIOLOGIA MOLECULAR Y CELULAR Universidad Miguel Hernandez.
Avda. del Ferrocarril s/i:03202 Elche (Alicante), Spain
Corresponding authorbDr. Vicente Micol

Obijective Evaluate the antioxidant activity of the dietary supplement O|N[RRAC test).

Introduction

The antioxidant capacity @|N|R®was determined by the ORAC (Oxygen Radibabrbance Capacity) test

with measures both the time and degree of fresdical inhibition.
Method

Evaluation of the effects of O|N|R® as compared to placebo on total antioxidant capacity (TAC) as measured
through ORAC asségccuratet/- 599. Theantioxidant capacitywasestimated by Ferric Reducing Power, and

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

Results are shown for antioxidant capacity of subjects before and aftdag@dministration 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)
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Figurel. Analysis of the Antioxidant Capacity of PBMCs across Study Group over Time
Conclusion

The results of this investigation show that O|NjRnhanced 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 dD|N|R ®on weight loss

Customer:SANKI MAYOR

Scientific supervisorsdDr Masato TANAKADr Hirata KANEMOT-Mr Asako FUJIWARA
Setting Tokyo Hospitad Nutrition & Health Dept, Tokyo, Japan

Study protocol numberOXTIR06/2006

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

rosemary extracts) on weight loss.
Design Randomized, double blind, placebo controlled clinical trial.
Subjects60K S f G K@8X 2@SNBSAIKG wp X .alL XonX YSYy |yR g2

Interventions: 2 tablets of 125 mg before lunch and 2 tablets of 125 mg before diner for 60 Bagis.tablet
contains 40% (50mg) bfo activesand 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 enthefstudy, subjects
receiving O|N|R® showesignificantreduction of body weigh 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.

Find report date: September, 2006
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INTRODUCTION

Overweight is defineds anexcessive accumulation &t in adiposetissue,which can affect human health
and lead to serious diseases, as diabetes, and cardiovascular diseaseseightalready became gbbal
public health problem, witla rapid global rise linked to societal changes, affedtididferentlyany part of the
world. The World Health Organization (WHO) estimates that more tharbillion adultsvere overweight

(with BMIx%25)in 2008, whichepresents 35% of worldopulation

The principal causes of overweight include faysical activityand high fat and calorie foods intake increase.
Being @erweight increases the risk beart diseases and strokes, diabetasjsculoskeletal disordsr some

cancers, etc...

Strategies aimed at losing weight apceventingoverweight has not been successful to date. Follow up on
longer periods are rare anghly a few peopleachieveto maintain weight lossn the long term.Moreover,
repeated weight loss follwed by weight regain cycles may be unhealthy as they have been associated with
increased risk of heart disease and bone lbéswever, here are somestrong evidence that evea small

weight loss (5% of body weightansignificantly decreases the riskdifibetes and cardiovascular disease

Various approaches and treatments have been used for management of overweight. These include lifestyle
and behavioural modifications as well as use of prescription anepnescription 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 botizals that have been used for centuries have a potential in managing overweight.
An approach for treating overweighttise inhibition of polysaccharideduring thedigestionprocesghrough
amylase inhibitorsvhich can be foundn the black beas Alpha anylase inhibitos areknown as starch
blockersand are &ective agents for controllingverweight anchssociated diseaseslphaamylasdanhibitors
havethe capacity tanterfere with the breakdown of starchvhich will prolong the digestion time, redutiee

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

Theblack beansalpha amylase inhibiterhave 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 humansuncooked blackeansconsumption can be associated with gastrointestinal disorders, mainly due
to the potentially toxic substancphytohemagglutinens (PHAjesent in raw beanHowever, PHA levels can

be reduced considerably by cookiramd commercial preparations have been shown to be $afese.
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Olea europaed(olive tree), belonging to the family Oleaae is a small evergreen tremative to the
Mediterranean regionOlive preparations have been used in folk medicine in European Mediterranean area
as diuretic, hypotensive, emollient and for urinary and bladder infectioios a very long time The
Mediterranean dietis characterized by a high consumption of olive wihose intake is greatly growing

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

Among the different components, Oleuropein is the most importactive compounaf the Olea europaea
responsible for the knowantioxidantaction of the extracts of the olive plant.-ifitro andin-vivoexperiments
have demonstratd the antioxidant activity of olive extracts reducefree radical productionSeveral sidies
havealso slowed hypoglycemic and hypolipidemic activity of olive. Tin@nactive constituent reporteavas
oleuropein, vhich is involved intathe potentiation of glucosenduced insulin releas@rocess.Another

important ingredient is hydroxytyrosol which also hasoidant properties.

Rosemary (Rosmarinus officinalis L.) vgel knowaromatic plantwhich has been cultivateéind usedor a
long timein folkmedicineand cooking. It has bedaund that rosemary herbs were used as medicinal, culinary
and cosmetic viues in the ancient Egypt, China and India. Its wide usage as a culinary herb ascliretials
studies has proven its safetiRosemaryhas strong antioxidant properties. There are several reports that
identify the antioxidant activity of these extrads mainly due to the content of phenolic carnosic geind

its derivative products

In this article we will now describe a clinical study on O[R/|®Rhich is a new weight loss product derived from

black beans, olive and rosemary extracts.
MATERIALBND METHODS

Study design

A randomized, doubkblinded, placebecontrolled 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 recrtied from a group of individuals who expressed a willingness to participate in such

evaluations. Sixty subjects, aged from&&lyears, found to be overweight were selected.

Overweight wasmeasuredusing the following formula: body weight ideal weight. The ideal weight

calculationwas(kg) = 100/(100 % normal body fat) x lean mass.

¢KS AyOfdaizy ONRGSNAE AyOf dRSR 38 6SG6SSy wn Iy

stable weight for past two months, no ongoing drug treatmentancotment 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 femaieight 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 alcohepdnimlay

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 asdiglets, 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 substaie to be tested was a 2 x 125 mg tablets, twice a day, of GENARtive 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 din€he 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 suestan
MEASUREMENTS

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

the beginning and at the interim (3fay treatment phase) and at the end of 60 days.

Baseline measurements are showed in table 1.

Basdine measurements Test (N=30) Placebo (N=30)
Age 39.2+6.7 40.5+7.2
Gender 23F¢7M 25F¢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
Thighcircumference (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 tbe 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 raasuring 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 theswldvel 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 tievestigation 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 completioatadfrom subjects receiving the Test supplement

and subjects receiving the Placebo supplement were available for statistical analysis. For each subject, the
differences between préreatment (baseline) and podteatment (30days and 60 days) values forcha
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 difence indicates an increase in that parameter. The difference between
oFaStAyS IyR on YR cn RI&atesl fdzSa INBE Fylf&asSR dz

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 0.10.8 <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/m?) -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 sise6Ww’8 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 ga 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 3.54ndn%.47 cm in thigh and hip

circumference respectively (see grapl)c
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Outcomes at Day 60
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Graphid. Placebo and test group outcomes at thé"@fay of the trial.

The participants found the compliance easy. There were secorfoings of increased energy, feeling of
wellko SAy3as (2yAy3 2F 02Re S0 dgKAOKI K2gSOHSNE RARY:

DISCUSSION

The results of this study indicate that a dietary supplement O[BigReffective at reducing body weight and

body fat massvhen taken daily by overweight human subjects

Indications by Bodystat measuremersisowedthat most of theweight changes armduced byfat loss rather
than diminution in lean body mass. Madietary ingredients which aim e combat overweight providenly

scale weight losgut not based on true fat loss.

O|N|R®appears to influence weight loss through multiple mechanisihe. main mechanism is the inhibitory
action ofbean extracthat has been shown tmhibit the activity of aamylaseandinterfere with the digestion
of carbohydrates. This inhibition results in influencing the insylistem which lead to less fat accumulation

and promoteweightloss.

In other hand, if we consider thawverweight is defined as a state of chronic oxidative striags) antioxidant
supplementation should help in controlling overweight. All the ingredients contained in @NgRe strong
antioxidant activity. Thus, supplementation with O|NgRhould not only confer all other known benefits of

reducing oxidative stredsut should also increase weight loss being induced by other ingredients of @N|R

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

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

The results of this studghow that O|N|R® produced significant decreases in body fat while essentially
maintaining lean body masghentaken dailyduring 60 daysy overweight subject©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 dD|N|R ®in enhandngand maintairingweight loss in humans

Customer:SANKI MAYOR

Laborator: INSTITUTO DE BIOLOGIA MOLECULAR MARHRlniversidad Miguel Hernandez. Avda. del
Ferrocarril s/n, ©3202 Elche (Alicante), Spain

Corresponding autharDr. Vicente Micol

Title: BEvaluatingthe efficiency of O|N|R in enhancing and maintaining weight loss in humans

Number of 30 healthy human (15 females, 15 males) betwee2% kg
participants overweight

Age of participants Between 25 and 65 years old

Period of the study 90 days (Control each month)

Products tested O|IN|R® (250mg capsuleand Placebo EachO|N|R® capsule
contains 100mg dbio activecompounds and 150mg of excipie

Dosage 2 capsules per day

Summary

O|IN|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 hedbdtacts 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 (Gl) tract against oxidative stress. A
90 days doublélind and placebeaontrolled study was done with O|N|R®. To highlight the activity claimed

by O|N|R®, 30 healthy human volunteers teten 25 and 65 years old (15 females, 15 males), with 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 measuresdtlMégihips 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. femarkable 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 QjahR® taken as a safe therapy

for weight loss management and to protect the Gl against the didtatyced oxidative stress.
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Introduction

Overweightis a main rik factor for many differenseriousdisorders, 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 pelgpto maintain a regular weight loss.avly researchesiave shown

that almost all individuals regain the weight they lost after some tihmgterm maintenance isare, and
repeated weight loss followed by weight regain cycles may be unhealthy, as it has been associated with

increaseccardiovascularisks.

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 ceds. However, the majority of these treatments often cause
side effects, particularly those involving the use of #poascription and prescription drug products.
Furthermore, these treatments often result in a rapid weight increase once treatment isudaalunless a

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

Some of the most commonly used weigbss remedies to treat obesity are based on a decrease of digestive
nutrients absorption by nowligestible fiber (chitosan, waat bran, psyllium or pectin). Alternativemother
approachconsists ofleducingthe digestionof polysaccharidethroughthe action of alpha amylase inhibitors
presentblack beansThe claimed slimming capacity of these products is based on thety abitleduce the

rate of starch digestion in the small intestine by the inhibitioralfhaamylase, a pancreatic enzyme that
hydrolyses starchAlpha anylase inhibitors are lectifike inhibitorsthat prevent starch digestioand carbe

extracted from segral 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 phmaghlutinins (PHA),

arcelin, andalphaamylase 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 diets $lastonoids,

may play a vital role in reducing the risk of "radieghted" oxidative damageThese effects may include
scavenging of metals, reactive oxygen, chlorine and nitrogen species and the inhibition of inflammatory
processes. However, many ftawids have poor antioxidant effect due to poor absorption rate iritee

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 haleen 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 preventamvafary 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 cosmeticsThere 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 pbéa carnosic acid and its derivatigarnosol. 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 desceba 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 propertieghdoGl 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
comparedto 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 experienaét other existing obesity drugs.
Methods
Clinical trial on weight loss

Thirty healthy 525 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 placeib@lled and double

blind trial to highlight the activity claimed for O|N|R®®mplex. 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 ad 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 indistinguishalide place

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 ofhe 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.

36



Informants were asked to remove all outer layers of clothing, shoes with heels, tight garments intended
alter the shape of the body, and bel&fore the measurementsThe 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 supplemertiatitne 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 beaderived complex called O|N|[Bwas developed and its slimming andtiaxidant

properties have been evaluated throughout this study.

A randomized, placeboontrolled and doublélind clinical trial was set in order to prove the efficacy of
O|IN|R® as a slimming complex using thirty healthi355Kg overweight volunteers beter 25 and 65 years

2f RO +2fdzyiSSNBRQ ¢SAIKG 6l a YSIF&aAdz2NBER 0ST2NBE GKS a
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placebo group. Thplacebo 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 Kgr&0 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|Ri®ated group did not reach values further than 8eobtained 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 leegerdosing of the complex.

Average weight loss (KQg)

0 -
-1 -
2
-3
-4
t30 t60 t90

B OXYLIA OPlacebo

Figure 2. Average 6f K S LI NI AOA LI yiaQ ¢SAIKG t2aa YSI adzN
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Additionally, hip, thigh and waist circumferences of volunteers were measured to obtain the evolution of the
RAAOGNAOdzOAZ2Y 2F @2f dzy (i SS NEKor placebo. RigeNhslyoRs thakirlividuasS | Y
treated with O|N|RN presented an average reduction in their hips size of 1.43% at t30. This reduction was
increased with the followp of the treatment, reaching values of 1.54% and 1.55% at t60 and t90 respectively.

In a simiar 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. (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 fatwweisind

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 masured 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 thé aligghagocytes 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 ttegie cri

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-##&ek 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%hsasved throughout the
treatment in the O|N|R® group. All these results suggest that O[N¢fan be taken as a safe therapy for

weight loss management.

t 30- Results in % BOXYLIA @Placebo
4 -
3 4
2 4
1 4
0 — | |
Hip circumference loss Thigh circumference loss Waist circumference loss
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t 60 - Results in % @mOXYLIA @Placebo

Hip circumference loss Thigh circumference loss Waist circumference loss

t 90 - Results in % | BOXYLIA mPlacebo

o Py |

Hip circumference loss Thigh circumference loss Waist circumference loss

CA3dzNBE o ! SN IS 27F (KS citclinfeleAc®lbskds pieasu@d & thned>t30,(t60 Ard €00 | y |
of the study.
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5.3.BLOOD SUGAPRHOLESTEROL

5.3.1. Efficacy ofOX}2800n blood lipid parameters

This study was designed to investigate the effects of-2BQY a dietary supplement ingredient GX80 on

the weight management of overweight (25<BMI<30) adult Mexican&®gears of age. OXB80 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), knownpasverful 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, douhtg blacebo controlled, clinical safety and efficacy

trial conducted.

The efficacy 0©OX¥280 was assessed by measuring changes in aotihyopometricmeasurementsweight,
body fat waist and hip circumferencgsSafety was assessed by selforted sympbms 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

{GFGAEGAOLE Fylteasas 6SNB RS&AIYSR 2y Ly aAydaSyida

0.05 type | error for a two sided test.
Subjects
Subjectavere admitted into the study if thegualifiedto the following inclusion criteai:

- Male or female, 255 years old in overall good health
- Bodymassindex BM)S G 6SSy x Hp. FYR X on 13kKY
- BHevated LDicholesterol.

Subjects were excluded if any:

- Presence of any systemic, infectious diseases or chronic conditions, including leakdforecancers
- 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 autoimmumeymatological,
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 Btory 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 OX280preparation.

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 requestlif, in the investigator's opinion, atinuation in the study would be detrimental
G2 GKS LXkbéidgSy i Qa oS¢t f

- If they are lost to followup: In any occurring cases, the reason for and date of withdrawal were
NEO2NRSR Ay GKS 9EAG C2NXY YR Ay (p&SentaliveiiaSy (i Q&
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 ewereffort to contact patient lost to follovwup. Attempts to contact such patients
$SNBE R20dzYSyiGSR Ay (KS LI GASyGiQa NBO2NRA 6So3ds R

Treatment

At randomization, subjects were counselled to eat normally, anchtaai 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, befotanch meal and diner meal (2 tablets per day) and to return uduse

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 exEattdablet was
formulated with 100 mg of active ingredients and 150 mg of excipldm.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,bgects 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 (at30, 60 and 90 days)

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

- Fasting triglycerides (at 90 days)

Normal laboratory values for selected parameters.

Normal Range (Values Units)
Test (variable) Specimen Method
Conventional International
) ) ) <2.26 mmol/L
Triglyceride Serum Enzymatic <200 mg/dL
Total cholesterol Serum Enzymatic <200 mg/dL < 517 mmol/L
4 High:>240 mg/dL High>6.21 mmol/L
>35 mg/dL >0.9 mmol/L
HDLcholesterol Serum Direct abS3alGar@Se GbS3FGADBSE
>60 mg/dL >1.55 mmol/L
LDLcholesterol serum, Calculate from Same as above Same as above
calculated Total & HDic
Fasting Glucose Plasma Hexokinase <110 mg/dL <6.1 mmol/L

SourceThe 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. Thadaerse 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 &went that the participant experienced any

2F GKS | ¥F2NBYSyuAz2ySR FROSNES S@gSyitaoe ¢KS aitdzRe

occurrence and severity.
Study Obijectives

Primary Obijectives: To evaluate the effects of QBY as compared tplacebo on weight loss, on BMI

reduction, waist & hips OX380 as compared to placebo fat reduction
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Secondary Objective: To evaluate whether Q&Y has a positive effect on regulation of serum lipids through

fasting cholesterol (HDL, LDL, VLDL) andddghjes. To evaluate the safety profile of G280
Measurements

Anthropometric MeasurementsAll 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 squareduireéao the nearest

cm without shoes), kg/m2. Waisand hipcircumferences 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 Sanples 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 fastin@4I®urs). The blood samples (10 mL)
were collectal into tubes, and centrifuged with in 30 minutes at 3000 rpm and 40C for 10 minutes to separate
and collect the plasma and stored at00C until the laboratory assays are performed for the different

biochemical parameters.

The biochemical determinantsagéting TG, tota)] HDL, LDL), were measured according to the following

procedures:

Fasting plasma TG, HDB&Nnd totatcholesterol were measured enzymatically using an automated clinical

analyzer (Bayer 650).

LDL cholesterol was calculated using the Feweld equation (Friedewald et al., 1972): [tdDblesterol =
total cholesterolcHDL=cholesteroltriglycerides/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

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

Physical and Mental Status Assessment

Mexican standards werapplied 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 meansndata deviation (s.d.) and in the figures as means +
d0FYRIFENR SNNRBRNE 0adSo0d ¢KS (lofSa aKz2g adldraadaao
OF NNASR FT2NBINRE O6[h/ CO YSGK2R FT2NJ RSI f Aufaiterthd 1 K Y
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.

Effectof 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 paifwise ttests.
Results

Baselinecharacteristics: baseline characteristics of the participants. 130 participantsa8XY1=65 and
placebo group, n=65) started the study. About 95% of the participants-28XY¥h=63 and placebo group,
n=62) completed the study.

Side effects and adversevents

During the course of the study, there were no reported adverse events in eitheR8Xdfoup or the placebo
group. There were also no issues of intolerance in the-Z80Y¥and the placebo group including GI complaints
such as gas, bloating, diarrhes other related symptoms. There were no missed doses in either the28XY

or the placebo group during the course of the study.
Baseline physical characteristics of subjects

Subjects in two treatment groups (0280 ¢ Placebo) did not differ (P>0.05)itially in age (43.0+12.2
(meants.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/m?).
Distribution of gender is not significantly different between groups @80¢ 40% female; Placebo, 43%

female).

44



Baseline cheacteristics of all randomized subjects

Characteristic OX¥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/m3)| 26.9+2.8 27.0£2.2

Anthropometric Measurements
Weight

Overall, the participants in the OX80 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 signéint 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 OX80 group and the placebo group from Day(g&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
KQ).

Participantsin the OX¥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 OX280 group (p<0.001) over the wse of the study.

In the OX¥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 participantsi28DX¥oup were able

to lose weightat 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 partgants in the OX280 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 OX80 group, males participants (n928ho completed the study lost weight
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by an average of 3.93 kg during the 90 days trial period. In the28&group, females participants (n=40)
who completed the study lost weight by an average of 3.88 kg during the 90 days trial. period

Weight (kg)
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Weight loss measurements at Day 0, 30, 60 and 90

82
815
81
80.5
80
79.5
79
78.5
78
77.5
77

DAY 0
m DAY 30
m DAY 60
= DAY 90

Kgs

OXIP-990 Placebo

Waist Circumference

There was a significant difference in waist circumference measurements noted between the two groups
(placebo and OX80 groups). The OX8B0 group on average lost about 3.9 cm ranging from 3.1t0 5.7 cm in
waist circumference from batine 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, thesesdggest that OX280 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 th8Xgfoup 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 OX¥280 groups). The OXB0 group on average lost about 5.6 cm ranging from 4.4 to 7.9 cm in hip
circumference from baseline to 90 days. Thecplao 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 thatZBBYas effect on hipicumference after 30

Days of supplementation, with constant effect at Day 90.

Regarding individual hip circumference measurement, all participants in the8Xdtoup lost an average of

5.6 cm and none lost from the placebo group.

LOCF ralysis of phyisal values

Measure Study period OX80 Xs.d. (Rvalug Placebo %s.d. (Pvalug P

Body weight (kg) Baseline 82.1+11.8 81.9+11.1 0.955
Day 90 78.2+11.2 82.0r11.9 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 fatmass (kg) Baseline 26.9t2.8 27.0:2.2 0.451
Day 90 24.8t3 27.r2.1 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 85.411.4 85.%11.6 0.699
Day 90 81.8t11.5 85.9+11.5 0.135
Change -3.9+5 (<0.001) 046 (0.004) 0.005
ANOVA Time x group interaction: P<0.004

Hip circumference (cm) Baseline 108.2t10.6 108.5:10.1 0.270
Day 90 102.6+10.1 108.5t10 0.033
Change -615 (<0.001) 0+4 (0.001) 0.018
ANOVA Time x group interactior<0.044
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Blood chemistries

Baseline blood lipid parameters by gender:

0OXY¥280 Placebo
Variable Females Males Females Males
LDLcholesterol (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
HDLcholesterol (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 LBLHDL, total cholesterol and triglyceride levels, after 88ys treatment by gender an

overall (mm/L)

Females Males Total
LDLcholesterol (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-value! 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-value! 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-value! 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-value! 0.002 0.250 0.003
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By LOE analysis, there were statistically significant 90 Days improvements wit2&M¥eatment in serum

levels of total cholesterol-Q.27+0.56 mmol/L, P=0.003); L-Etolesterol {0.22+0.54 mmol/L, P=0.012);
triglycerides {0.11+0.37 mmol/L, P=0.003); withorsignificant changes on Hholesterol {0.08+0.21,

P=0.090).

Blood lipid parametersafter 90 days treatment, mean value (mmol/L)

m Baseline m After 3 months

6 - Th P 1472

mmol/L

Cholesterol Total Tryglycerides LDL-c HDL-c

Conclusion

In this study O|N|R®administered for a 90 Days perioshowedsignificant reduction®n body weigh, fat
and otheranthropometricmeasurementsn overweight subjects compared with placebo treated participants.
Other beneficial effects that accompanied the greater weight loss of theZ88 Yreatment group included

decreased serum LEdholesterol, Totatholesterol and Triglycerides.

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

in the OX¥280 group and placebo group. No side effects were reported in both groups.
Body composition related effects

The increased weight reduoti with the OX¥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, Totatholesterol and Triglycerides levels are probableseguences of the greater reductions in

body weight in the subjects treated with O-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 imeigint 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 OXX80, 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 RESISTANCELYCEMIC RESPONSE

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

TITLE CLINICAL TRIAL

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

TYPE OF STUDY

A clinical doubléblind trial comparing O|N|Rvs Placebo

SPONSOR

SANKI MAYOR

LABORATORY

/ 9wb o0/ SYyiNB RQ9YyaASAIYySYSy i ¢BR2235E6322\ 6ridrit GeNdR RrénceS y
Managed by Dr Bernard Schmitt

PRODUCT INFORMATION

Product nameO|N|R®

AppearancePowder

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, Cholesteret, HDIc) 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), 18bgects in each groudl5 subjects will do the glycemic test with the

test meal in cross over.

DURATION OF TREATMENT AND DOSAGE

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

(each tablet contains@ mg d 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:

Diabetes

Lowering Glycemic index
Weight management
Balance of LDL/ HDL

(i i e i

Materials and method

Design of the study

- Test meal

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

X

Breakfast with product 508 —

Breakfast with product 509 -

- One month protocol

Then parallel fom one month test with 30 persons.

Group A |0 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 thest meal in cross over.
Group 5084 men and 11 women

Group 5095 men and 10 women



Table 1: Anthropometric profile of the study population

Age |Height (m) Weight BMI wC HC WC/HC
Mean 55 1,63 81,33 30,40 98,73 109,67 0,90
Group 508  Std Error 7,8 0,07 13,02 3,37 10,25 6,49 0,08
Mean 55 1,63 82,41 30,82 100,77 109,00 0,93
Group 509  Std Error 9,4 0,06 12,37 3,85 8,34 7,76 0,07

BMI: Body Mass Index=weight/Height?2 WC: waist circumference HC: Hips Circumference

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

and cardiovascular risk.

Table 2: Biological profile of the study population

Glycemia| Insulinemia Triglycerideg Cholesterol| HDIL-c LDLc
(mmol/1) pumol/L HOMA| mmol/L mmol/L | mmol/L | mmol/L
Mean 6,05 15,73 4,23 1,42 5,76 1,48 3,64
Group 508 | Std Errorf 0,89 9,56 3,10 0,49 0,91 0,24 0,88
Mean 5,78 12,86 3,30 1,97 6,03 1,42 3,73
Group 509 | Std Errorf 0,53 5,95 1,82 1,39 1,05 0,33 0,79

As the major aim of this study wasdssess the effect on glucidic metabolism of the product, the population
was chosen with a high post prandial glycemia (>1,15¢g/l =6,325mmol/l) which is a caracteristic of a beginning
of intolerance to glucose which usely leads to type 2 diabetes. Thaddagulinemia shows also a beginning

of insulin resistance with values higher than the limit {2161 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

100gof "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 persafter 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 theeomonth 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
0 OGTT (measures of the glycemia withoh@st every 15 minutes after a test meal with the

product or the placebo)

One month protocol

Frequency: Day 0 and day 30

Anthropometric measurements:

Weight

Body Mass Index
Waist circumference
Hip circumference
Waist/hip ratio

[t et il et I e

Biological measurements:

Insulinemia

Glycemia

HOMA index (Insulinemia*Glycemia/22,5= Insulin Resistance index)
Cholesterol

LDLC

HDLC

Triglycerides

[t e i et I e e R e et

Product satisfactionThe 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 glycemigeak is bigger and earlier with placebo. The decrease of glycemia is also quitbk&|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 toealtest

160

140

Mean Glycemia (mg/dl)
X
(@)

0 15 30 45 60 75 90 105 120 Times (minutes)
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One month protocol

Anthropometric measurements

Table 4: Weight and Body Mass Index

BMI 30BMI
Weight 0 (Kg| Weight 30 | W30-W0 |BMI 0 (kg/m?|  BMI 30 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/H
WCO0 (cm) WC30 [ WC36WCO| HCO (cm) HC 30 | HC36HC 0] WC/HC 0| WC/HC 30 V\(/:C/:II-?CSOQ

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 6,49 573 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 kepheir food habits.
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Biological analysis

Table 6: Glycemic metabolism

Glycemia O Insulinemia O Insulinemia] HOMA 30
(mmol/lL) |Glycemia 3(GI 36GI0  (umol/L) 30 13010 | HOMAO | HOMA 30| HOMA 0
Mean 6,055 6,043 -0,012 15,733 13,267 -2,467 4,23 3,56 -0,67
508 |Std error 0,892 0,939 0,444 9,560 9,531 2,944 3,10 0,93 2,703
Mean 5,78 5,12 -0,66 12,86 9,64 -3,22 3,30 2,19 -1,10
509 |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 tivagroup 508.

Table 7: Lipid metabolism

HDLc 0 HDL-c
TGO TG30 | TCh TCh30 [(mmol/L 30-HDLg LDLcO LDLc 30-
(mmol/l)] TG30| TGO [(mmol/l)|] TCh 30| Tcho ) HDLc30| O (mmol/l) |LDLc 30| LDLc O

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

508 |[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

Mean 1,97 1,76 | -0,21 | 6,03 5,59 -0,44 | 142 121 | 0,21 3,73 3,35 -0,38

509 (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

0 4 persons (n°2, 11, 15, 12) felt a lowering effect of the product on appetite
0 4 persons(n°2, 11, 15, 9) in this group felt a slimming effect
U 2 persons (n°11, 16) felt a positive effect stress

GROUP 508

U 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 de@ase 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 effant antistress) as only one person found

a slimming effect in placebo group.
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5.5.ANTHNFLAMMATORY ACTION

5.5.1. Effect of daily use of OX280 on Greactive protein levels

TITLE CLINICAL TRIAL

Study 1Effect of daily usef OX12880n Greactive proteinlevels.

TYPE OF STUDY

Double-blind, placebecontrolled studycomparingOXt288vs. Placebo

SPONSOR

Sanki Mayor

LABORATORY

MEDICA TOKYO Co.LTD

20-1, 3Chome Nisfsghinjuku, Shinjukiétu Tokyo JAPAN

Managed by Dr Taro Hiratalinical@medicdokyo.jp

PRODECT INFORMATION

Product nameOX#288

AppearancePowder

Colour:Brown

Taste:Characteristic

STUDY OBJECTIVES

Elevated @eactive protein levels are associated with the risk of cardiovascular disease and diabetes. We
examined whetheOX1288canreduce Geactive protein levels.

VARIABLE VALUED

Subjects were asked to give two fasting blood dreawneasureGreactive protein levelsone prior to
starting the study; and one at the end of the stué9 day3.

TOTAL NUMBER OF PATIENTS

25 subjects (men and womeaged40 to 60 years old 15 subjects iDX+288group and 10 subjects in
placebogroup.

DURATION OF TREATMENT AND DOSAGE

Ingestion of 500mg/day oDX#288 supplement and placebo for a period of 60 ddgach tablet contains
200mg of active ingredientnd 300mg of excipient).
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Introduction

This study investigatghe effect ofOX1288 on the serum level of -@active protein (CRP). The study was a
placebacontrolled, parallel study @0 daysduration.

Greactive protein (CRP) is one of the acpbase proteins that increase during systemic inflammation. It has
been suggested that testing CRP levels in the blood may be a new wayess cardiovascular disease risk.
Other research suggests that systemic or silent inflammation may be implicatedny life threatening
diseases, such &l Yy OSNE KSIF NI RA&SIFaS> aidNRB1S>Z RAILOoSGSa |y

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 thatight conflict in some way with this one.

Twenty fiveparticipants were selected according to the above criteria and agreed to participate in the study

andcompleted the study (Appendix 1).

The study protocol had been approved by an independent inyastinal review committee and was
explained to each subject who then signed an informed consent.

All subjects were instructed to continue their current prescription medications -thecounter preparations
and supplements; not to change their diet desityle; and to notify investigators of any change they or their
health care professionals may maketeir medication(s) during the study period. They were also instructed
to maintain their usual intake of coffee, tea, alcoholic beverages and soft dtheis exercise routine; and

not to make any special effort toward changing their weight.
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Treatment
Subjects in the treatment group consum&d0mg ofOX1288per day,250mgwith breakfast meal and 250mg
with dinnerfor a period of60 days Subjectsn the placebo group consuméOmg of placebger day,250

mgwith each meal for a periodf 60 days.

Study Design
This doubleblind, placebecontrolled study was conducted over&® daysduration. Twentyfive subjects
completd all aspects of the study %lin treatment group,10in placebo group). Subjects were asked to give

two fasting blood draws: one prior to starting the study; and one at the end of the s@@dgigy3.

Results
Table 1 presents blood chemistry data ORP for twentfive subjects, % in the treatment group andlOin

the placebo group. Data for each subject is presented in Appendix 1.

Table 1. CReactive Protein Measurements

GReactive Protein (CRP) mg/dl

Group DO D60
OXi288 1.42+1.62 1.01+1.35
Placebo 0.98+0.84 1.10+0.48

GReactive Protein (CRP) mg/dl at DO and D60

m DO = D60
1.6 -

14 - I 29

1.2 4

CRP mg/dI

0.8 -

0.6 .
OXI-288 Placebo

61



Discussion

The results of this study showedsignificant decrease in the average CRP levels of the subjects who were in
the treatment group. The mean of the pteeatment CRP scores in the treatment group wia&?, and the

mean ofthe posttreatment scores was 110 These subjects, on the average, showe@®% 2ecrease in their
CRP scores after taking tkx1288 for 60 days There was no such reduction in CRP scores in the placebo
group, and in fact, the sces showed an average increase: the mean beginning score waar@9he mean

end score was 10, on the average the placebo group showed a 12% increase.

Conclusion

In conclusion, the study found thaubjects who tookOX$288 for 60 daysshowed an averagdecrease in

their measured CRP levels of ov8#2 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 OXt288may reduceCRP levels. This findings based on small sample sizes, and should be replicated in
a largerstudy. However, considering recent literature on the importance of CRP as an indicator of cardiac
health and other life threatening issues, the finding of anrage reduction in CRP after a regimerQofi288

is a promising result that deserves further attention.
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5.6.BLOOD PRESSURE

5.6.1. Effect of daily use of OX280 on blood pressure levels

TITLE CLINICAL TRIAL

Study:Effect of daily usef OXi2880on blood pressure levels.

TYPE OF STUDY

Doubleblind, randomizedplacebacontrolled studycomparingOX4288vs Placebo
SPONSOR

Sanki Mayor

LABORATORY

MEDICA TOKYO Co.LTD

20-1, 3Chome Nisfsghinjuku, Shinjukiétu Tokyo JAPAN

Managed by Dr Taro Hirata

PRODUCINFORMATION
Product nameOX#288
AppearancePowder
Colour:Brown

Taste:Characteristic

STUDY OBJECTIVES

The objective of this study was to evaluate the action ofZ88lfor Blood Pressure reduction in humans.
VARIABLE VALUED

Ondays0,15and 30 of theli dzZR& > (G KS &dzo02S00Qa o6f22R LINBaada2NB 4t
position.

TOTAL NUMBER OF PATIENTS

25 subjects (men and women agg860years old, with an average blood pressure betweE20-160/80-

100.

DURATION OF TREATMENT AND DOSAGE

Ingestion of 500mg/day dD X288 supplement and placebo for a period of 30 dégach tablet contains

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

OX1288 is anutritional supplement which has been formulated from edible Mediterranean plants extracts

(olive and rosemary) and kidney be@x1288has no known toxicity associated with its use.

Olive and rosemary polyphenols have been associated with severalwagdidar health benefits. This study
aims to examine the influence of G288 on blood pressure (BP in healthy humans with dmigtmal blood

pressure or stage 1 essential hypertension.

A controlled clinical trial was conducted on twetfitye healthy adulsubjects to evaluate the efficacy of ©XI

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%%added cardiovascular disease risk in people with diabetes,
contributing significantly to the overall morbidity and mortality in this higik population. It is one of the

most important treatable risk factors for cardiovascular diseases because lugitgprevalence and lethal

outcomes.

Different studies have reported the global prevalencénygbertension in adults as 3;42.5%. It is estimated
that in 2025, there will be 333 million patients in developed countries and 639 million patients in degelopi
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 pssure categories defined by the American Heart Association.

Blood Pressure Systolic Diastolic
Category mm Hg (upper #) mm Hg (lower #)
Normal less than 120 and less than 80
Prehypertension 120¢ 139 or 80¢ 89
High Blood Pressure 140¢ 159 or 90¢ 99
(Hypertension) Stage 1
High Blood Pressure 160 or higher or 100 or higher
(Hypertension) Stage 2
Hypertensive Crisis Higher than 180 or Higher than 110
(Emergency care needed)

Materials and methods
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This sequential randomized controlled clinical tmas conducted on 25 subjects with a Blood Pressure
between 120160/80-100 mmHg. After obtaining informed consent from all subjects, they were randomly
assigned to one of these two groups: €8B 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 in288 OXI
were given OX288 pills and those in the placebo group were given pills that were similar in shape and weight.

The subjects were instructed to use tak80mg at breakfast and 250mg at night for 30 days.
Measurements

hy RI&&d nX mp FYR on 2F GKS addzRReées GKS adzomaSodQa
position. Blood pressure was measured twice @ @nin intervals and the average was recorded. The Pulse

Pressure (PP) was calculated as the difieedbetween SBP and DBP.

The trial included 25 healthy male and female volunteers, ages 18 &€ SI NAX A GK | 02Re@
35 and an average blood pressure between-180/80-100.

Patients with diabetes mellitus, nephropathy, peripheral artedigease, 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 medicatisrthat 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 farr foours before blood pressure
measurementsSubjects 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 hypertesn, and were advised to followp with their treating physicians.

The outcome variable was the difference in blood pressure betweerOE288 and placebo groups from

baseline ta30 days.
Results

Twenty five subjets completed the trial. Two subjects, one in (BX¥1288group and one in the placebo group,

encored moderate dadachewhich wereresolved during the study.
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Tablel: Means of SBP, DBP, and PP in different stages of the study

Variable Group Day 0 Day15 Day 30
Systolic blood Placebo 134.4 132.8 134.3
pressure (mm Hg) | OX4288 133.6 120.7 112.7
Diastolic Blood Placebo 86.2 87.3 85.5
Pressure (mm Hg) | OX1288 88.7 79.9 74.1
Pulse Placebo 48.2 455 48.8
Pressure (mm Hg) | OX1288 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 H28&gtoup.

Blood pressure parameters (mmHg) at DO and D60

m DO = D30
- )

150 - w)

125 - -16%
© I
£ 100 - \
E -14%
e 75 - =
5
2 50 g
@®©
g 25
o
% 0 T T 1

SBP SBP PP

In the OXR88 group, the means of SBRd PP showed statistically significant difference throughout the study

(in the basdine, 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 petiateothe mean oDPB decreased

from 88.7 mmHg (DayO) to 74.1 mmHg (Day30).

The OX#288 group have lower pulse ratat the end of the study:ite mean of PP decreased from 44.9 mmHg

(Day0) to 38.6 mmHg (Day30).

In the placebo group, the mean BPB, SBRnd 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 OX288 group.
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Discussion and conclusion

At the beginning of the tidy, 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 shortterm therapeutic effects of OX480 on the blood prssure of subjects.

Our findings showed that the mean of SBP in-Z88 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 meaof 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.

4

Thus,OXhyy YAIKG 6S SYLX 28SR & I d&aRA Spréssiie in indvidaatzNS £

with prehypertension or in mildly hypertensive range.
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6. CONCLUSION

O|N|R®is a complex of activeompoundsfunctioning synergisticalljo maintain healthly sugar metabolism
balance irhuman bodyThisunique complex has been formulated with bioactives issuech mediterranean
ingredients(Olive, Rosemary and&k Beans)wellknow for reducing the risks linked to metabolic syndrome

(cardiovascular diseases, diabetes, strokes etc.)

Metabolic disciplinds essential for successful weight managemdmitt also impact directly celsnd body
generalhealth. By supporting sugar metabolis®|N|R®helpsA Yy ONB | & Ay 3 OS forbrébtes A y & d:

energy production andeducesinflammation.
O|N|R®targets 3 zones of impact on the human bady

- The first mechanism targets the stomach and intestine level to reduce oxidation and sugar absorption
on the gastrointestinal zone and balance high Gl food.

- The next stage is the blood circulation, an important levedretoy 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 reducdat accumulationsn adipocytes cells, an@duce insulin resistance.

The resultof O|N|R®clinical trialsshowed consequent amelioration of population healggarding

e ~_ - Improve antioxidantapacityafter 30 days (ORAC test +300%)
NFCRFASF RODY WFIC

= 1 Reduction of weight-§.6%), waist circumference4(6%) and

hip circumference-b.2%) after 3 months

Reduction of cardiovascular risks after 3 month€h(-9.7%),
LDLc (10.6%), HDt (14.4%) and'g(-17.1%)

Lower glycemia peak during test medl4.5%)

Reduce blood pressure levels after 1 mob#P(-16%) SBR-
16%)and PR-14%)

N _ Reference size /- Reduction of inflammatory maker ThéFafter 1 month {29%)
W
=

1kg fat silicon modetreal size and weight can be sent to you for demonstration

By balancing sugar metabolis@|N|R®improvesthe general health of subjectbenefits that can be felin

their daily life.
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Rosemary Compounds as Nutraceutical Health Products
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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 spoilagélaefir, rancidity and deterioration of

such products turning them unacdgple 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 maydmaveffects

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 betivegmevention of chronic diseases

and the human diet. The present popularity of natural antioxidants, as the dietary polyphenols, on human
health has promotedthe surge of in vitro studies examining the effects of these physiological active
components (Wiiams 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 modulatiorf 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 treatmergs, (3010). 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 hegitbmoting 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 unansweredWhich natural source is to be used? Which is a good candidate to be used as
nutraceutical?.

Rosemary (Rosmarinus officinalis L., Lag@ay 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 (Brad®yR&@&mary 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,-irdia@mmatory,
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anticarcinogenic activities @rs also known to be an effective chemopreventive agerbéaeiti 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 indtry. 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 thtesigaificant
rosemary biological properties, reviewing the free radical scavenging and antibacterial actionsvolatia
constituents and essential oils, the antibacterial activity of main rosemary bioactives in combination with
antibiotics, as wels 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 rosmary

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 nevolatile 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 irdtion is available on the
relationship between chemical composition and antioxidant activity of the essential oils andofatite
extracts.

We investigated the antioxidant activity of volatile and naatile fractions isolated from two leaf
phenotypesof rosemary plants growing in the same farm in Argentina. Plants showing a wide (W) and a
narrow (N) leaves phenotypes were collected from Jardin Botanico Arturo E. Ragonese from National
Institute of Agricultural TechnologiNTA Castelar, Argentina, Janua008. The essential oils were obtained

by hydrodistillation of dried leaves using a CleverAgpe 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 2@ °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 I&rmin 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 x 4 mm C18 Luna analytical column (Phenomenex, USA), as
previously described (Moreno et al., 2006).

The antioxidant activity was tested using a stable radicatihBenyt1-picrylhydrazyl (DPPH) as described

by BrandWilliams et al., 1995. The percentage of DPPH radical was calculated measuring the change in
absabance 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. Thenfay O2y a0 A GdzSyGa 27F 2 IpieBeardilBinkle, JhildtBeyNG A |- €
phenotype contained a comparable amount of 1,8 cineole and high contents of myrcene (Table 1). Therefore,
0KS TFANRG A-dinehsRFe®dtdNésaRrd the dtheing/as A myrcene chemotype. The essential oil

2F GKS YeNDSyS OKSY2(GéLlS SEKAOAGSR | LILINE Epikerié (0 St &
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phenotype. Recently, other authors reported that pure myrcene showed antioxidant activity and eliminated
oxidative stress in rats in a tim#éependent manner (Ciftci et al., 2011).

Essential oil EGsp (pl/md) Main constituents (%)

W Phenotype 25.0+£1.0 o-Pinene 31.2+25
1,6 -Cineole 216+1.6

N Phenotype 10.0+£04 Myrcene 311+£23
1,8-Cineole 18.7+14

Table 1. Antioxidant activity and main constituents of essential oils isolated from two phenotypes of rosemary
plants. Values + SD

Chemical analysis of ethanol rosemary extraoticated 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 ethanolierteset

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 neolatile fractions isolated from the same phenotypedsamilar
antioxidant activity.

Ethanol extract  ECso (ng/ml) Main constituents (%)

W Phenotype 200+08 Carnosic acid + carnosol 368+27
Rosmarinic acid 54405

N Phenotype 108+ 04 Carnosic acid + carnosol 50.0+45
Rosmarinic acid 29425

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 nmber 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 uM, demonstrating their abilityo protect tissues and cells against oxidative
stresses (Bradley, 2006). On the other hand,we#-known that several antioxidants exhibited poaidant

effect producing protein damage under certain conditions as in the presence of transition mathlas Fe

and Cu. In order to study the protection of rosemary compounds against protein damage in comparison with
ascorbate and #lydroxy2,5,7,8tetramethylchroman2-carboxylic acid (Trolox), hydroxyl radica¢diated
oxidation experiments, were carriamlit using a metatatalyzed reaction. Bovine serum albumin (4 pg) was
incubated with or without Cu+ (100 uM) and H202 (1 mM) in the absence or presence of ascorbate, Trolox
or the methanol rosemary extract (obtained as described in Moreno et al., 208&j3tiéns were performed

in opened tubes at 37°C, mixed with loading buffer and loaded in 12.5% dodecy!-pallgerylamide gel
electrophoresis as reported by Mayo et al., 2003. Figure 1 shows that 20 ug of the plant extract used
containing a concentradn of 18 uM diterpenes, reduced significantly protein damage compared with 20 uM
2F A02NDIGS 602YLINB (GKS AyidSyaade 2F (GKS LINRGSA
Trolox and ascorbate only protected protein modifications wherytivere 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.

H2O2+  Trolox (M) Ascorbate (uM) RE (pg/ml)
Cu'(100pM) 2000 20 2000 20 40 20 10

" W Teee

Fig. 1. Gel electrophoresis of bovine serum albumin protein after treatment wiitl2 H2CuSO4 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

Control

3. Antibiotics and antioxidants ofosemary 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 antioxidnt 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 nederm interest of plant products asnéimicrobial 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 argibiotic

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 sina (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 mischaf action.

3.1 Antibiotic action of different fractions of rosemary

We previously reported the effective antimicrobial action of naatile rosemary extracts containing 83
46% of diterpenes (carnosic acid plus carnosol) against common food patbdgem 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 resedrcstudy, 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 (Wateils 011).
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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 (sEquation 1)

(AsgsControl - AjsSample)
AggsSample

% Inhibition of bacterial growth = 100 (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 inhibétugeus 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).

A g ORE
< 100 —= 100, ¥ BHA
-:;-g F: B Benzoic acid
S 80 3 80 B BHT
2 &b
2 60 = 601
3 S
; rd
< 40 = 40
2 20 £ 20,
= =
g ol g0

60 30 15 7.5 250 120
Concentration (pg/ml)

Fig. 2. Effect of the methanol rosemary extract (RE) on the S. aureus growth (A) @mgoovith 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 thehuman pathogen E. faecalis, was also compared (Table 3). Results showed that the
SaasSyidAl t -@nénechemaBpé (Wiphéhotype) exhibited a higher antibacterial activity than the
essential oil isolated from N phenotype. By contrast, the ethamtiaet isolated from the N phenotype
containing higher amounts of carnosic acid and carnosol exhibited the highest antimicrobial action (Table 4).

Phenotype Essential oil Inhibition of E. faecalis growth (%)
W 26 pl/ml 100
N 26 pl/ml 455%3

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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Phenotype Ethanol extract Inhibition of E. faecalis growth (%)

W 0.25 mg/ml 500t6
N 0.25 mg/ml 100

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 thad I NJ/ 2 & A O -pindDd &e Keyimyredients responsible that confer the
antibacterial properties in the newolatile and volatile fractions isolated from rosemary plants, respectively.

The essential oils isolated from N phenotype exhibited minor ant#sed 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 ofatde compounds against Listeria monocytogenes,
Salmonella typhimurium, Escherichia coli, Shigella dysenia@llus cereus (For review see Burt, 2004).

3.2 Antibiotic potentiation by rosemary bioactives

The use of combined antioxidants has gained ptaogce 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 antimicotéies
againstfoodd 2 Ny S LJ iK23Sy&as A& aidAaft LR2NIé& SELX 2NBR 62
compounds are usefull strategies for the development of therapies against infections caused by bacterial
species, and they are usat ¢ombination 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 arau8us growth (Romano et al., 2009). Here, we
reported the in vitroantibiotic interaction of rosemary extracts with common antibiotics using the broth
microdilution method against S. aureus and E. faecalis.

Figure 3A shows the dosesponse curve, inwWwhOK GKS | RRAGAZ2Y 2F cdup >3IKY
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 eXatapofrom the curve

GKFdG nonop >3IkYE 2F LWNB 3ISyidl YAOAYy Aa ySSRSR 2
F OKASOSR 6AGK nonmp >3IkYE 2F GKS FYAy23fed2aiRS A

Then, to study the type of interactions biryamixtures 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.
Doseresponse 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, genizin or pure carnosic acid, corresponds to the MIC50 = 12
pg/ml, 0.035 pg/ml and 8 pg/ml, respectively. Values are shown as the mean of three independent
experiments £ SD

Compounds concentrations lower than their MIC50 values were prepared for everyratinhitested 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 desponse curves (synergy),
smaller amounts will be needed to produdeeteffect under consideration, and a concaygisobole results
(Tallarida, 2001).

The Fractional inhibitory concentration (FIC index) was determined (see Equation 2).
FIC index = FICA + FICB = [A]/MICA + [B]/MR}B

FICA, FICB: Fractional inhibitory camtcation of drug A & B respectively. MICA, MICB: Minimum inhibitory
concentration of drug A & B respectively. [A], [B]: Concentration of drug A & B respectively.

CL/ AYRSE 206ilFAYySR 06& OKSO1 SND 2synsBy; 0S5 &K 26dditivi; Ay (S|
and > £ 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 feratlo points below the additive line and exhibited values of
FIhF AYRSE X nopx OSNATFEéAyYy3d &a8ySNBA&AGAO FYGAYAONROA

As carnosic acid was shown to be the main antimicrobial compound efa@latile rosemary extracts against

S. aureus (Moreno et al., 2006), this compound wasaged in combination with gentamicin at

02y OSY(dNI GA2ya SldAgtSyl (G2 (K2a8 F2dzyR Ay GKS §i
(MIC) of carnosic acid against the bacteria was 16 pg/ml and was referred as a FIC of 1. Valuedexf FIC in

X ndop o0CL/ ndo 2F OFNYy2aA0 OAR Ay O2YO0AYlFGA2Y 6A

On the other hand, rosmarinic acid exhibited a minor antibacterial effectiveness than carnosic acid and
exhibited additive antibacterial actiongith 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 rasgextracts and pure carnosic
acid were confirmed by tim«&ill curves.

Table 5 shows that carnosic acid plus tetracycline, tobramycin, kanamycin, ciprofloxacin and gentamicin
exhibits significant synergistic antibiotic activity against S. aureus.

Antibiotics MIC values of antibiotic in combination FIC
with MIC of carnosic acida (ug/ml) Index
0 1/8 1/4 1/2
Tetracycline 0.50 0.06 0.06 0.06 0.25
Tobramycin 0.50 0.12 0.12 0.06 0.37
Kanamycin 2.00 1.00 0.50 0.25 0.50
Vancomycin 2.00 1.00 1.00 0.50 0.62
Ciprotloxacin 0.50 0.06 0.12 0.12 0.25
Penicillin 0.06 - 0.03 0.03 0.75
Gentamicin 0.50 0.06 0.06 0.06 0.25

Table5. 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 toconfirm 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. faecalls ® no ® wSadzZ §a akK2gSR GKI G
O2YO0AYlIGA2Y 6AGK ndup >3AkYE 2F ISyl YAOAY NBadzZ GS
value for the sum corresponding to individual effects was 42% of inhibition, whereasragp&al data

showed al100 % of inhibition on bacteria growth for the combination mixture.
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Fig. 4. Antibiotic activity of carnosic acid in combination with gentamicin against E. faecalis ATCC 29212.
Dark grey bars represent the expected results if antimédinteraction took place and light grey bars show
the experimental data
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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 paticular 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 acichig liphophilic diterpene has been found associated with
chloroplasts membranes (Per€Epns et al., 2006). Herein the cell membrane permeabilization effect by
carnosic acid using the membrane potential sensitive cyanine dy€B[. This fluorescent phe 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 anejaeliches its own fluorescence. The
fluorescence monitored with an excitation welength 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-chlorophenylhydrazone (CCCP) and Polimycyn B were usamhiels

for their ability to decreased or increase the membrane potential, respectively. S aureus suspension was
incubated with 1.6 uM Di&3(5) until a stable reduction in fluorescence and 100 mM KCI was added to
equilibrate the cytoplasmic and externd+ concentration. Figure 5 shows time decreases of the
fluorescence intensities upon addition of 32 pg/ml of carnosic acid to S. aureus cells in a similar way than
the inhibitor CCCP, while the cationic antimicrobial peptides Polimyxyn B produced ameéntren 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 protopermeability, 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. 5. Time changes of the fluorescence intensities of DiS-Cs-(5) upon addition of carnosic
acid to 5. mureus cells: 32 pg/ml (A), 16 pg/ml (L), cells treated with CCCP (M), cells
treated with Polimyxyn B (L) and untreated cells (®). Representative records from two
similar independent experiments are shown
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Fig. 6. Effect of carnosic acid on EtBr efflux in S. aureus cells. Control corresponitsttal ineracellular
fluorescence of EtBr at time 0. Representative efflux records from two similar independent experiments are
shown

As it can be seen above, carnosicacid at-Mky alL/ @Ftdz2S ouw (2 n >3IkYE O 2
interactionwith 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 activitySnaureus, 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 880ddaltim
detector, Beckman Coulter) at 29°C 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 indicgta 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 effluxatdod 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. Intime]l Af £ &aGdzZRASRZI OFINy2aA0 FFOAR RA&ALXF@SR | 0o
whereas a bacterifi f SFTFFSOG 6+ a | OKASOSR |G w E alL/ OMHY
membrane effects. At sub MIC values, the diterpene inhibited the drug efflux pumps of secondary
transporters (Repetto, 2009). Other authors reported the antibacterial astst@&nce 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 multidrnegistant clinical strains of S. aureus isolated from
pediatric patients (Ojeda Sana et al., 2011).

80



Ou 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 multigreesistant, vancomicyn and/or methicillin resistant Grpositive 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 theffitgtransport 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 activiti/carnosic acid against S. aureus. A model of S. aureus
infected RAW 654.7 mouse macrophages has been monitored fortéomg (24 h) experiments. This
bacterium adheres to phagocytes and easily invades them and tends to restrict the phagolysosomal
compatment, 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 tkaavail
recurrent character of staphylococcal infections a®ll as for the many failures of apparently
appropriateantibiotic treatments.
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Fig. 7. Proposed model for the antibacterial action of carnosic acid. NMGs, aminoglycosides; TETS,
Tetracyclins and FGs, fluoroquinolones

Confocal microscopy was usexlascertain 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 veas 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 pg/ml, determined in broth at pH 7.3). Carnosic acid
caused a marked redtion in CFU, diminishing-8log the bacterial growth at a concentration of 1 ¥2 MIC

(24 pg/ml) (Fig. 8C). This effect was comparable to the control cells incubated with 0.5 pg/ml ciprofloxacin,

a fluoroquinolone antibiotic that has excellent antibactersdtivity 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 (Bali2@09).

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 theparticular 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 pg/ml of ciprofloxacin (Ciprq)P) Effect of carnosic acid following al24éxposure 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 latmyy 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 wstlidied biology, makes the C.gkns 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
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