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HUMAN BEINGS AND PLANT KINGDOM: A DUAL RELATIONSHIP 
THROUGH THE CENTURIES 

            DRUG 
         - Toxicity 
         - Rapid Therapeutical    
           effects 

FOOD 
- Palatability 
- Energy source 
- Deficiency syndromes 



PLANTS PRODUCE A HUGE AMOUNT OF  

  SUBSTANCES (METABOLITES) GENERALLY DIFFICULT TO 

SYNTHETIZE DUE TO THEIR CHEMICAL COMPLEXITY. 

THESE CAN BE CLASSIFIED AS 

 

ÅPRIMARY METABOLITES   
 

AND 
 

 

ÅSECONDARY METABOLITES 

PRIMARY AND SECONDARY PLANT METABOLISM 

http://www.edqm.eu/en/European-Pharmacopoeia-1401.html


PRIMARY METABOLISM  COMPRISES ALL METABOLIC PATHWAYS THAT ARE 
ESSENTIAL TO THE PLANT SURVIVAL.  

PRIMARY METABOLITES ARE COMPOUNDS THAT ARE DIRECTLY INVOLVED 
IN THE GROWTH AND DEVELOPMENT OF A PLANT. 

 
 

 SECONDARY METABOLITES (PRODUCED THROUGH SPECIFIC METABOLIC 
PATHWAYS), ALTHOUGH IMPORTANT, ARE NOT ESSENTIAL TO THE BASIC 

FUNCTIONING OF THE PLANT  
BUT PLAY AN IMPORTANT ROLE FOR DEFENCE PURPOSES. 

SECONDARY  METABOLITES ARE ALSO USED IN SIGNALING AND 
REGULATION OF PRIMARY METABOLIC PATHWAYS. 

PRIMARY vs SECONDARY PLANT METABOLISM 

http://www.edqm.eu/en/European-Pharmacopoeia-1401.html


PLANTS AS HYSTORICAL SOURCE 
OF SECONDARY METABOLITES 

Nitrogen-containing 
Alkaloids 

Morphine Reserpine (-)-Scopolamine 

Cyanogenic glycosides 

Linamarin 

Glucosinolates 

Sulphoraphane 

Terpenoids and steroids 
Monoterpenes 

Menthol 

Sesquiterpenes 

Artemisinin 

Diterpenes 

Paclitaxel 

Triterpenes 

Quassin 

Saponins 

Diosgenin 

O 

O 
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H 

H 

H 
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Steroids 

Stigmasterol 

Tetraterpenes 

Lycopene 

Phenolics, phenylpropanoids and polyketides 
Catechins 

Epigallocatechin gallate 

Flavones 

Quercetin 

Isoflavones 

Genistein 

Stilbenes 

Resveratrol 

Coumarins 

Warfarin 

Lignans 

Podophyllotoxin 

Polychetides 

Tetrahydrocannabinol 

http://en.wikipedia.org/wiki/File:Morphine-2D-skeletal.png
http://en.wikipedia.org/wiki/File:Reserpine.png
http://it.wikipedia.org/wiki/File:L-Scopolamin.svg
http://commons.wikimedia.org/wiki/File:Linamarin_structure.svg
http://en.wikipedia.org/wiki/File:Sulforaphane.png
http://en.wikipedia.org/wiki/File:Menthol-skeletal.png
http://en.wikipedia.org/wiki/File:Artemisinin_skeletal.svg
http://en.wikipedia.org/wiki/File:Taxol.svg
http://en.wikipedia.org/wiki/File:Quassin.png
http://en.wikipedia.org/wiki/File:Diosgenin.png
http://en.wikipedia.org/wiki/File:Stigmasterin.svg
http://en.wikipedia.org/wiki/File:Epigallocatechin_gallate_structure.svg
http://en.wikipedia.org/wiki/File:Quercetin.png
http://en.wikipedia.org/wiki/File:Genistein.svg
http://en.wikipedia.org/wiki/File:Resveratrol.svg
http://it.wikipedia.org/wiki/File:Warfarin.svg
http://en.wikipedia.org/wiki/File:Podophyllotoxin_acsv.svg
http://en.wikipedia.org/wiki/File:Tetrahydrocannabinol.svg


Phytotherapy 

¢ƘŜǊŀǇŜǳǘƛŎŀƭ ǇǊŀŎǘƛŎŜ ōŀǎŜŘ ƻƴ ŀŘƳƛƴƛǎǘǊŀǘƛƻƴ ƻŦ άƳŜŘƛŎƛƴŜǎέ 

containing pharmacological active products constituted by 

compounds of vegetal origin usually called phytotherapic 

medicines or herbal medicinal products (HMPs) 

The therapeutical action of HMPs depends on the nature and 

quantity of  its  pharmacological  active  constituents*.   

*Here are excluded monomolecular principles of vegetal origin 

obtained by purification or other procedures. 



HMP definition 

HMP  

Any medicinal product 
exclusively containing  as 
active ingredients one or 
more herbal substances 
or one or more herbal 
preparations, or one or 

more such herbal 
substances in 

combination with one or 
more such herbal 

preparations 

According to the  
Directive 2001/83/EC 

To restore, correct, 
modify physiological 

functions by exerting a 
pharmacological, 
immunological or 

metabolic action; to make 
a medical diagnosis  

To treat or prevent 
diseases 

Target (by function) 

Target (by presentation) 

A.R. Bilia 
Journal of Ethnopharmacology 138, 487, 2014 



PHARMACEUTICAL MILESTONES FROM  PLANT 
SECONDARY METABOLITES 

Plant Agent Activity Year of isolation 

Papaver somniferum L. Morphine Narcotic analgesic 1806 
Noscapine Antitussive 1817 
Codeine Antitussive, narcotic analgesic 1832 
Papaverine Smooth muscle relaxant 1848 

Strychnos nux-vomica L. Strychnine CNS stimulant 1817 
Cephaelis ipecacuanha (Brot.) Tussac Emetine Amebicide 1817 
Cinchona ledgeriana Bern. Moens ex Trimen Quinine Antimalarial 1819 

Quinidine Antiarrhytmic 1833 
Coffea arabica L. Caffeine CNS stimulant 1819 
Colchicum autumnale L. Colchicine Antinflammatory (gout) 1820 
Filipendula ulmaria (L.) Maxim. Salicin Analgesic 1829 
Atropa belladonna L. Atropina Anticholinergic, mydriatic 1831 
Theobroma cacao L. Theobromine Smooth muscle relaxant 1842 
Erythroxylum coca Lam. Cocaine Topical anesthetic 1860 
Physostigma venenosum Bal. Physostigmine Cholinergic 1864 
Pilocarpus jaborandi Holmes Pilocarpine Antiglaucoma, miotic 1875 
Datura metel L. Scopolamine Anticholinergic 1881 
Hyoscyamus niger L. Hyoscyamine Anticholinergic 1881 
Ephedra sinica Stapf L-Ephedrine Sympathomimetic 1897 
Digitalis purpurea L. Digoxin Cardiotonic 1930 
Rauvolfia serpentina L. Ajmaline Antiarrhytmic 1931 

Reserpine Antihypertensive 1952 
Rescinnamine Antihypertensive 1954 

Chondrodendron tomentosum Ruiz et Pavon Tubocurarine Skeletal muscle relaxant 1935 
Catharantus roseus (L.) G. Don Vinblastine Antitumor 1952 

Vincristine Antitumor 1958 
Ammi visnaga (L.) Lam. Visnadine Coronary vasodilator 1961 
Silybum marianum (L.) Gaertn. Silybin Antitoxic, liver protectant 1968 
Coleus forskohlii Brig. Forskolin Adenylate cyclase stimulator 1977 
Taxus baccata L. Paclitaxel Antitumor 1991 
Camptotheca acuminata L. Camptothecin Antitumor 1993 



M.S. Butler et al  Nat. Prod. Rep. 31, 1672, 2014 

 2008  Methylnaltrexone   (Relistor ®)                               Morphine                      Opioid-induced constipation 

  2009  Vinflunine  (Javlor®)                                     Vinorelbine  (vinblastine)                         Oncology  

  2009  Nalfurafine (Remitch®)                                             Morphine                                      Pruritus   

  2010 Cabazitaxel  (Jevtana®)                                           Paclitaxel                                       Oncology  

2010  Zucapsaicin  (Zuacta®)                                             Capsaicin                                          Pain   

2012  Ingenol mebutate  (Picato®)                                 Ingenol mebutate                         Actinic keratosis 

2012  Omacetaxine  mepesuccinate  (Synribo®)   Omacetaxine mepesuccinate                       Oncology 

2012 Arterolane /piperaquine  (SynriamÊ)                          Artemisinin                                     Antiparasitic 

2013 Ado-trastuzumab emtansine (Kadcyla®)                     Maytansine                                       Oncology 

MORE RECENT PHARMACEUTICALS OF BOTANICAL ORIGIN 
 

   Generic name (trade name)        Lead compound                      Disease area 



PLANTS AS SOURCES OF 
PHYTONUTRIENTS 

 



EPIDEMIOLOGY: AN INTRIGUING AND POPULAR 
SCIENTIFIC APPROACH 



EPIDEMIOLOGY PLUS EVIDENCE BASED MEDICINE: 
A RELEVANT TOOL FOR OPTIMIZING NUTRITION 

http://www.google.it/url?sa=i&rct=j&q=&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwiKgvuQ7MDMAhXDmBoKHa4YCzUQjRwIBw&url=http://www.liberoquotidiano.it/gallery/scienze---tech/11885980/pier-giuseppe-pelicci-dieta-smart-food-eliana-liotta-lucilla-titta-intervista-lucia-esposito-libro-rizzoli-.html&psig=AFQjCNGxQj8w08L1qGvFlqrTTRyjW6BRmw&ust=1462465891301495


HIGH QUALITY INGREDIENTS 

 FULFILLING OF HEALTH CLAIM CRITERIA 

    COMPATIBILITY WITH FOOD PREPARATION PROCESSES 

THE PROCESS OF 
OPTIMIZING NUTRITION 

BESIDES INDICATING CORRECT DIETARY HABITS 
CAN BE ENVISAGED ALSO AS A 

CONSTANT SUPPLY OF SELECTED PHYTONUTRIENTS 
(MOSTLY FROM EDIBLE PLANTS) 

CHARACTERIZED BY WELL ESTABLISHED BIOLOGICAL PROPERTIES  

DIETARY SUPPLEMENTS       FUNCTIONALIZED FOOD 



HEART DISEASES AND CANCER EVOLVED AS THE TWO MAIN 
KILLERS IN THE LAST CENTURY 

CAUSE OF DEATH 

NÁ OF DEATH /100.000 

(UPDATED 2010) 

Suicide                                                                                                                                                        12.2 

Pneumonia or influenza                                                                                                                           16.2 

Nephropathies                                                                                                                                          16.3 

Diabetes                                                                                                                                   22.3 

Alzheimerôs disease                                                                                                               27.0 

 

Accidents                                                                                                                                38.2 

 

 

Cerebrovascular  diseases                                                                                                    41.8                                                                                                                                 

 

 

Noninfectious airways diseases                                                                                           44.6                                                                                                                                 

 

 

Cancer                                                                                                                                  185.9                                                                                                                                 

 

 

Heart diseases                                                                                                                    192.9                                                                                                                                 

 

N Engl J Med 366, 2333, 2012 



DIETARY PHYTONUTRIENTS 
AND 

RISK REDUCTION 



EU Regi s ter   of   claim s appl i ed   and   
authorise d :   S itua t ion   in   June   2015   in   E U   r egister   of   claims   

  

  
  

u   2 5 6   cl a ims a u th o ris e d   from  t he   2 2 82   cl a ims su g g e ste d /   a p p l i e d   for   
  
  

  

u   1 3 .1. fu n ctio n /g e n e ric   cl a ims: 2 2 9   a u th o ris e d,   1 8 75   n o t   a u th o ris e d   
  

u   1 3 .5. cl a ims   b a sed   on   n e w   kn o w l e d g e:   2  a ut h or i se d ,   94   n o t   a u th o ris e d   
  

u   14 .1 a . ri s k re d u cti o n   cl a i m s: 14   a u th o ri sed ,   2 0 n o t  au th o ri se d   
  

u   1 4 .1 b .   ch i l d re n ôs   d e ve l o p me n t   cl a ims:   11   a u th o ris e d,   39   n o t   a u th o ris e d   
  
  

  

Ą   A b ou t  on e   in   t e n su g ge sted cl a i m s   ha s b e e n   app r o v e d   



Risk ς reduction claims (14.1) approved by EFSA 
and European commission on botanicals 



Risk ς reduction claims (14.1) approved by EFSA 
and European commission on botanicals 



Risk ς reduction claims (14.1) approved by EFSA 
and European commission on botanicals 



The role of diet, even at epigenetic level, in contributing to 

modulate chronic-degenerative pathologies has been 

established in a number of epidemiological studies. 

In this contest, the role of secondary (and even primary) 

metabolites contained in edible plants seems to be pivotal 

in human homeostasis and in the modulation of the risk of 

pathological conditions including cardiovascular diseases 

and cancer. 

ROLE OF DIET AND EDIBLE PLANTS 



Epigenetic regulations consist of potentially reversible 

changes in DNA methylation, histone modifications, 

alteration in microRNA (miRNA) expression, without any 

change in DNA sequence.  

EPIGENETIC REGULATIONS AND ROLE OF 

DIETARY PHYTONUTRIENTS 

S. Reuter et al., Genes Nutr. 6,93 (2011) 

Wim Vanden Berghe 

Pharmacological Research  
65 (2012) 565ς 576 



Hormesis describes a process in which exposure to a low dose of an 

agent that is toxic at higher doses induces a beneficial effect on the 

cell or organism 

PHYTONUTRIENTS and HORMESIS 

While xenohormetic (interspecies hormesis) compounds are harmful to insects and 

microorganisms, the subtoxic levels at which humans ingest them appear to result in 

moderate cellular stress responses. This, in turn, might activate stress-response adaptation 

pathways, leading to increased expression of genes that encode cytoprotective proteins such 

as antioxidant enzymes, chaperones, growth factors, phase 2 detoxification enzymes and 

mitochondrial proteins 
Javier A. Menendez Cell Cycle 12:4, 555ς578; February 15, 2013 



DIET AS MODULATOR OF MAIN 
άLb¢9wa95L!¢9 wL{Y C!/¢hw{έ IN CVDs 

WHO Fact sheet NÁ 317, March 2013 



Moderate Global Risk 
(<20%) 

Dietary intervention 

High Global Risk 
(>20%) 

Statins are reimbursed 

A MODERATE GLOBAL RISK OF CVDs IS 
WIDESPREAD IN POPULATION 
60% of male and 25% of female Italian population  between 35 and 75 years  
have a moderate risk of cardiovascular disease (Progetto Moli-Sani)! 
 



A MODERATE GLOBAL RISK OF CVDs 
WILL INCREASE DUE TO THE CRISIS 

 Nutr Metab Cardiovasc Dis 2014 Aug;24(8): 853-60  



TWO RECENT EXAMPLES OF INDENA PRODUCTS 
STRATEGICALLY TARGETED TO CVDs RISK 

REDUCTION: 
 

        

 
   - BEANBLOCK®  ( from Phaseulus vulgaris L.) 
 
   -  ENOVITA ®         ( from Vitis vinifera L.) 
  



Phaseolus vulgaris L. 

BEANBLOCK® 



Control of diet and exercise are cornerstones of the management of excess 
weight. In this framework dietary supplements provided with the capacity 
to modulate appetite and glyco-metabolic parameters and can be of help in 
integrating this approach. 
 
BEANBLOCK® is the Extract from Phaseolus vulgaris seed  standardized  in 2 
group of proteins supporting a double mechanism of action  (Patent:    
WO2007071334) 

 
 

-hAmylase inhibitor 
(HPLC - % w/w) ² 6%   ¢ 14% 

(Inhibiting activity - U/mg) ² 1000   ¢ 1600 
Phytohemoagglutinins 

(Haemagglutinating activity - HAU/g) ² 8000   ¢ 30000 

BEANBLOCK®: composition 



Acute administration significantly reduces spontaneous food intake (unlimited 
access) and the effect is suppressed by the co-administration of a 
colecystokinin (CCK)-antagonist. 

Acute administration significantly reduces glycemia in controlled and 
standardized conditions of food consumption. The effect is independent from 
the effect on food consumption. 

Acute administration drastically and selectively reduces the consumption of 
palatable foods.  

Repeated administrations confirm the effects on spontaneous food intake and 
consequently on glycemia. 

Repeated administrations are associated with a significant effect on body 
weight which is still present in the post-treatment period. 

Relevant conclusions in Wistar and Zucker rats 

BEANBLOCK®: preclinical development 

British Journal of Nutrition 104 (05), 624-628, 2010 
British Journal of Nutrition 106 (05), 762-768, 2011 
Fitoterapia 85, 14-19, 2013 
Frontiers in Pharmacology 7 :109. doi:10.3389/fphar. 2016.00109 



BEANBLOCK® ς SAFETY  

VAcute oral toxicity in rats: >2000 mg/kg 

VAMES test: negative 

VNOAEL (13 weeks) in rats: 1500 mg/kg/day  

VADI in humans (70 kgs BW): 1050 mg/day 

  

 

 



EFSA allowed risk ς reduction claims 

EFSA Journal 2012; 10 (3):2604 



BEANBLOCK® in Humans 

2013; 109 (10): 1789-1795 



BEANBLOCK® employed as supplement in a Mediterranean meal 
positively affected glucose metabolism 

Compared with placebo  , Beanblocká   resulted in lower increments in glucose (+15.4% vs 

26.1%, P=0,04 at 30 min) 

Fasting and postprandial glucose 



BEANBLOCK® employed as supplement in a Mediterranean 
meal positively affected appetite control 

Fasting and postprandial satiety sensations 

The desire to eat decreased immediately after both tests, more profoundly with BEANBLOCKá than 
placebo (27.4 cm vs 26.3 cm, P=0.06), remaining significantly lower than baseline until 180 min (P<0.05). 

Satiety 

Placebo 

Beanblocká 

Desire to eat 



BEANBLOCK® employed as supplement in a Mediterranean 
meal positively affected appetite control 

Fasting and postprandial plasma levels of ghrelin 

Plasma ghrelin, the stomach secreted orexigenic peptide, decreased similarly in both 

groups but with BEANBLOCKá did not rebound as in placebo thereafter (P=0.04).  

BEANBLOCKá Placebo 



BEANBLOCK® employed as supplement in a mixed Mediterranean 
balanced meal positively affected glucose metabolism in healthy 
volunteers. 

ω 

BEANBLOCK® suppresses ghrelin secretion and induce a longer 
duration of satiety in healthy volunteers suggesting a potential 
use for the control of excessive food intake. 

ω 

BEANBLOCK® 

Relevant conclusions in healthy volunteers 



Vitis vinifera L. 

ENOVITA ® 



Sharmila Shankar, Brahma N. Singh, and Rakesh K. Srivastava, in: Nutrition, Diet and Cancer, Chapter 10,   Plant 
Polyphenols and Their Role in Cancer Prevention and Chemotherapy, p 209, S. Shankar and R.K. Srivastava 
(Eds.), Springer, 2012 

  Modified from: 

OLIGOMERIC PROANTHOCYANIDINS:  
ONE OF THE MOST CHARACTERIZING GROUPS  
OF POLYPHENOLS IN Vitis vinifera L. 



- DIETARY SUPPLEMENTS 
(Mostly in the area of CVDs and stimulated by the 

άCǊŜƴŎƘ tŀǊŀŘƻȄέϝ ƛƴŘǳŎŜŘ ŎŀǎŎŀŘŜ ƻŦ ƭƛǘŜǊŀǘǳǊŜύ 

PREVENTION/RISK REDUCTION 

- PHARMACEUTICAL PRODUCTS 
(Mostly concerned with vascular protection) 

THERAPY 

*S. Renaud and M. de Lorgeril, Lancet 339, 1523 (1992); 

   M. de Lorgeril et al., Cardiovas. Res. 54, 503 (2002). 

Χ!b5 ah59wb Lb{LDI¢{ Lb¢h  
OPC HEALTH BENEFITS 



OPC rich grape seeds extract is made exclusively with grape seeds from 
white wine production. 
Using only water as extraction solvent,  ENOVITAá is a food grade grape 
seed extract whose development has capitalized on Indena's 40 years 
experience in grape seed extract production. 
 
ENOVITA® is standardized to contain: >95% of proanthocyanidins 
(spectrophotometry); 5% -15% catechin/epicatechin (HPLC) 
 
ENOVITAá is produced according to Indena 30 Quality system and under 
HACCP conditions in a GMPs and ISO 14001 certified facility, ensuring 
full traceability from grape harvest to the finished product. 
 
Furthermore, ENOVITAá is Halal and Kosher certified and its 
environmental friendly production process is designed to minimize the 
production of waste. 

ENOVITA® 
  
 



EFSA allowed risk ς reduction claims 

EFSA Journal 2011; 9 (12):2474 





CONCLUSIONS 
 

In healthy subjects bordering hypertension, the combination of the Best Standard 

Management with ENOVITAá (150-300 mg/day for at least 4 weeks) can 

positively modulate blood pressure and blood flow at the level of 

microcirculation.  

This effect is paralleled by a significant reduction in heart rate. 

A relevant reduction of plasma free radicals has also been observed. 

 

ENOVITAá has been well tolerated with a global positive compliance. 

ENOVITAá: registry study in  
mild hypertensive subjects  
(undergoing Best Standard Management) 



NEXT STEP 

A new study with an increased number of 
participants is under planning with the aim to fulfill 
EFSA requirements for claiming allowance 



V Mediterranean  diet represents an healthy approach to prevention of cancer, due 
to: 

       . Abundant and variable plant foods 
       . High consumption of cereal 

       . Olive oil as the main added fat 
       . Moderate consumption of red wine 

       . Low intake of red meat 
 

V aŜŘƛǘŜǊǊŀƴŜŀƴ ŘƛŜǘ Ƙŀǎ ōŜŜƴ ǊŜŎŜƴǘƭȅ Ψ ŎƻƴǘŀƳƛƴŀǘŜŘ Ψ ōȅ ŜǘƘƴƛŎŀƭ ŦƻƻŘΣ ǎǳŎƘ ŀǎ 
Asian Food. 

       {ŜƭŜŎǘŜŘ ŜŘƛōƭŜ Ǉƭŀƴǘǎ ŦǊƻƳ !ǎƛŀƴ  ŘƛŜǘǎ  Ŏƻƴǘŀƛƴ Ψ ƘŜŀƭǘƘȅ Ψ ǇƘȅǘƻŎƘŜƳƛŎŀƭǎ ǎǳŎƘ 
       as curcumin, and EGCG  

 
A. Giacosa, R. Barale, L. Bavaresco, P. Gatenby, V. Gerbi, J. Janssens, B. Johnston, K. Kas, C. La Vecchia, P. Mainguet, P. 

Morazzoni, E. Negri, C. Pelucchi, M. Pezzotti, M. Rondanelli 
European Journal of Cancer Prevention  22, 1, 2013  

Cancer  prevention in Europe : the 
Mediterranean diet as a protective choice 



CANCER RISK-LOWERING DIET REQUIREMENTS  

 INTAKE OF FRUIT/VEGETABLES 

 

     IN  CONSUMPTION OF RED MEAT 

 

                                 WHOLE ςGRAINS CARBOHYDRATES INSTEAD OF REFINED 
ONES  

        

 OLIVE OIL       

 

A shift to this diet requirements for a population of a high-income country 

should produce 25% colorectal, 15% breast, 10% prostate-cancer reduction. 

     A. Trichopolou, P.  Lagiou, H. Kuper, D. Trichopolou. Cancer Epidemiol. Biomarkers Prev. 9, 869, 2000    

 



BASIC  MECHANISMS UNDERLYING DIETARY 
PREVENTIVE EFFECTS   

ωBalanced ratio n-6/n-3 fatty acids  

ωHigh amount of fiber 

ωHigh amount of antioxidants and other micronutrients 
(especially from olive oil) 

ω Vitamin E 

ω Vitamin C 

ω aƻŘǳƭŀǘƛƻƴ Ψ ŀƎƛƴƎ ƎŜƴŜǎΩ  

 



PHYTONUTRIENTS AS CANCER-BLOCKING/ 
CANCER-SUPPRESSING AGENTS 



Fig. 1.  Dietary agents with anti-cancer properties. 

Fig. 2.  Chemical structures of dietary compounds.  

Molecular targets of dietary agents for prevention and therapy of cancer. 
 

B.B. Aggarwal, S. Shishodia 
Biochemical Pharmacology 71 (2006) 1397 - 1421  



Polyphenols constitute one of the most 

interesting group of phytonutrients for cancer 

chemoprevention. 

Relevant examples are represented by: 

anthocyanosides, curcuminoids, catechin  

derivatives and stilbenes.   

PLANT POLYPHENOLS 



Vaccinium myrtillus L. 



OH 

HO 
+ 
O 

OR 

R1 

R2 

R3 

MAIN ACTIVE COMPOUNDS OF 
VACCINIUM MYRTILLUS FRUIT EXTRACTS 

ANTHOCYANIDINS R R1     R2      R3 

 

DELPHINIDIN  H      OH      OH OH 

CYANIDIN  H      OH      OH H 

PETUNIDIN  H      OH      OH OCH3 

PEONIDIN  H      OCH3    OH H 

MALVIDIN  H      OCH3    OH OCH3 

ANTHOCYANINS    R R1 R2 R3 

 

DELPHINIDIN-3-O-GLUCOSIDE GLC OH OH OH 

CYANIDIN-3-O-GLUCOSIDE  GLC  OH OH H 

PETUNIDIN-3-O-GLUCOSIDE  GLC  OH OH OCH3 

PEONIDIN-3-O-GLUCOSIDE  GLC  OCH3 OH H 

MALVIDIN-3-O-GLUCOSIDE   GLC  OCH3 OH OCH3 

DELPHINIDIN-3-O-GALACTOSIDE GAL OH OH OH 

CYANIDIN-3-O- GALACTOSIDE  GAL  OH OH H 

PETUNIDIN-3-O- GALACTOSIDE  GAL  OH OH OCH3 

PEONIDIN-3-O- GALACTOSIDE  GAL  OCH3 OH H 

MALVIDIN-3-O- GALACTOSIDE  GAL  OCH3      OH OCH3 

DELPHINIDIN-3-O-ARABINOSIDE ARA OH OH OH 

CYANIDIN-3-O- ARABINOSIDE   ARA  OH OH H 

PETUNIDIN-3-O- ARABINOSIDE  ARA  OH OH OCH3 

PEONIDIN-3-O- ARABINOSIDE   ARA  OCH3 OH H 

MALVIDIN-3-O- ARABINOSIDE  ARA  OCH3 OH OCH3 
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HPLC PROFILE 

INDUSTRIALLY DEVELOPED STANDARDIZED 
VACCINIUM MYRTILLUS FRUIT EXTRACT 

(MIRTOSELECT®) 



MIRTOSELECT® 

13C-NMR OF DIFFERENT INDUSTRIAL BATCHES 
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MIRTOSELECTá 

 
CLINICAL USE 

 
 

ω PERIPHERAL VASCULAR PATHOLOGY 
 

ω OPHTHALMOLOGY 

Å COLORECTAL 

CANCER 

CHEMOPREVENTION  



 COLORECTAL CANCER CHEMOPREVENTION 
(in rodents) 



 COLORECTAL CANCER CHEMOPREVENTION 
(in humans) 





CURCUMIN 
Natural analogs and its most important metabolites in rodents and 

humans 

B.B. Aggarwal and B. Sung, TIPS 30, 85-94 (2009) 



Inhibition of inflammatory pathways by curcumin 





Cancer Letters 269 (2), 199-225 (2008) 



THE CLINICAL PK CONFIRMATION 



STUDY DESIGN 

Nature of the studyΧΦΦRandomized, double blind, cross-over 

DosageΦΧΧΧΧΧΧΧΧΧмулл ƳƎ unformulated curcumin vs 209 and  
        376 mg curcumin as Meriva® (ca 1 g and   
        1.75 g Meriva ®) 

PartecipantsΧΧΧΧΧΧф healty adults 

Primanry End PointΧΦΦPlasma levels of the three major    
                 curcuminoid conjugates  

Analytical methodΧΧΦHPLC-MS 

ScheduleΧΧΧΧΧΧΧΧhǾŜǊƴƛƎƘǘ fasting and donation of baseline blood 

   Administration with light breakfast 

   Donation of blood and measurements  

 

       
J. Nat. Prod. 2011, 74, 664-669 



Mean plasma levels of curcumin, demethoxycurcumin (DMC), 
bisdemethoxycurcumin (BDMC) and total curcuminoids in nine 
healthy volunteers after oral intake of  MERIVA® vs curcumin 

CURCUMIN DMC 

BDMC TOTAL CURCUMINOIDS 

Cuomo et al., J. Nat. Prod. 74: 664 (2011) 

MERIVA® 376 mg total curcumidoids 

MERIVA® 209 mg total curcumidoids 

UNFORMULATED CURCUMIN 

1799 mg total curcumidoids  


