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Unifying theory  
about central obesity and related type II diabetes mellitus (TIIDM), cardiovascular disease (CVD) 
and cancer.  All conditions seem to be linked by the concept of the metabolic syndrome, but the 

underlying causes are not known. (McGill AT1 Causes of metabolic syndrome and obesity-related co-morbidities Part 1: A 

composite unifying theory review of human-specific co-adaptations to brain energy consumption.. Arch Public Health. 2014 Sep 1;72(1):30) 

Dysfunction of NRF2 cellular protection 
system  and of other metabolic pathways 

Insufficient consumption of food micronutrients  
and plant chemicals with anti-oxidant activity  

Oxidative stress and metabolic inflammation, allow susceptibility to infectious, 
degenerative atherosclerotic cardiovascular, autoimmune, neurodegenerative and 

dysplastic diseases 

Excessive intake of 
energy-dense food 

Inefficient metabolism of excess energy forces central and non-adipose cells to store excess 
toxic lipids.  

http://www.ncbi.nlm.nih.gov/pubmed/?term=McGill AT[Author]&cauthor=true&cauthor_uid=25708524


Oxidative stress Protein/peptide misfolding 

Autophagy dis-regulation 

Age-related  
Degenerative diseases 



Clinical syndrome     Fibril component 
   

Alzheimer’s disease    A peptides (1-40, 1-41, 1-42, 1-43); Ptau 
Spongiform encephalopathies   Prion (whole or fragments) 

Parkinson’s disease    - synuclein (wt or mutant) 
Familial Danish dementia    ADan (34 AA fragment of Bri-277) 
Familial British dementia    ABri (34 AA fragment of Bri-277) 
Fronto-temporal dementias    Tau (wild-type or mutant) 
Hereditary cerebral amyloid angiopathy  Cystatin C (minus a 10-residue fragment) 
Amyotrophic lateral sclerosis    Superoxide dismutase 
Dentatorubro-pallido-Luysian atrophy  Atrophin 1 
Huntington disease     Huntingtin (whole or poly(Q) fragment) 
Cerebellar ataxias     Ataxins (whole or poly(Q) fragments) 
Kennedy disease     Androgen receptor (whole or poly(Q) fragment) 
Spino cerebellar ataxia 17    TATA box-binding protein (whole or poly(Q) fragments) 
Primary systemic amyloidosis   Ig light chains (whole or fragments) 
Secondary systemic amyloidosis   Serum amyloid A (whole or 76-residue fragment) 
Senile systemic amyloidosis    Transthyretin (whole or fragments) 
Familial amyloid polyneurop./cardiomyopathy Transthyretin (over 45 variants) 
Hemodialysis-related amyloidosis   2-microglobulin 
Familial amyloid polyneuropathy III   Apolipoprotein A1 (fragments) 
Finnish hereditary systemic amyloidosis  Gelsolin (71 amino acid fragment) 
Type II diabetes     IAPP (fragment)  (amylin) 
Medullary carcinoma of the thyroid   Calcitonin (fragment) 
Atrial amyloidosis     ANF 
Hereditary non-neuropathic system. amyloidosis Lysozyme (whole or fragments) 
Injection-localized amyloidosis   Insulin 
Hereditary renal amyloidosis    Fibrinogen (fragments) 

Tissue deposits 
composed mainly of 
fibrillar polymers of 
specific peptides or 
proteins are the 
histopathological 
hallmark of amyloid 
diseases … 



Ladiwala A.R.A. et al., 2011, J. Biol. Chem. 286:3209-18  

Small aromatic molecules, including polyphenols, can interfere in several 
ways with the aggregation of misfolded proteins favoring growth of non-
toxic aggregates. 

In particular, they can interfere with misfolded protein self-
assembly and fibril stability by hindering π-π stacking, 
often skipping the growth of toxic pre-fibrillar oligomers.    

 
 
 
 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3030325/


FONTI DI RADICALI LIBERI 



Patologie caratterizzate da STRESS OSSIDATIVO 

Uno squilibrio tra produzione di 
radicali liberi e difese antiossidanti 
a favore dei primo conduce ad 
uno stato di stress ossidativo, che 
numerosi studi indicano essere 
coinvolto nei processi di 
invecchiamento, nei tessuti 
esposti a radiazioni ionizzanti e 
anche nella patogenesi e nel 
decorso di diverse patologie 

degenerative (morbo di 
Alzheimer, Parkinson, 
neoplasie, diabete mellito II, 
ecc. ). 
 

DIABETES 





…the utility of natural products as sources of novel structures, but not necessarily the final 
drug entity, is still alive and well. Thus, in the area of cancer, over the time frame from 
around the 1940s to date, of the 175 small molecules, 131, or 74.8%, are other than “S” 
(synthetic), with 85, or 48.6%, actually being either natural products or directly derived 
therefrom. In other areas, the influence of natural product structures is quite marked, with, 
as expected  from prior information, the anti-infective area being dependent on natural 
products and their structures.  
 
dx.doi.org/10.1021/np200906s | J. Nat. Prod. 2012, 75, 311−335 

Natural Products As Sources of New Drugs over the 30 Years 
from 1981 to 2010 
David J. Newman* and Gordon M. Cragg 
Natural Products Branch, Developmental Therapeutics Program, Division of Cancer 
Treatment and Diagnosis, National Cancer 
Institute−Frederick, P.O. Box B, Frederick, Maryland 21702, United States 

http://pubs.acs.org/journal/jnprdf


Da Galega officinalis (capraggine) 



mechanisms of natural products as 
antidiabetic agents.  

 
• Inhibition of α-glucosidase and α-amylase,  
• effects on glucose uptake and glucose transporters,  
• modification of mechanisms mediated by the 

peroxisome proliferator-activated receptor, 
• inhibition of protein tyrosine phosphatase 1B 

activity,  
• modification of gene expression, and activities of 

hormones involved in glucose homeostasis such as:  
• adiponectin,  
• resistin,  
• incretin,  

• reduction of oxidative stress are some of the 
mechanisms in which natural products are involved. 



Piante medicinali sottoposte a trial clinico per DMT2: 
 

• aloe,  
• banaba,  
• bitter melon,  
• caper,  
• cinnamon,  
• cocoa,  
• coffee,  
• fenugreek,  
• garlic,  
• guava,  
• gymnema,  
• nettle,  
• sage,  
• soybean,  
• green and black tea,  
• turmeric,  
• walnut 
• yerba mate.  

Composti con potentiale efficacia  
antidiabetica:  
 
• fucugetina  
• palmatina  
• berberina  
• onochiolo  
• amorfrutine,  
• trigonellina,  
• acidi gimnemici,  
• gurmarina 
• florizina 
 



Natural polyphenols include many plant molecules (resveratrol, curcumin, 

epigallocatechin-3-gallate, quercetin, morin, etc.) whose beneficial properties 

against ageing as well as against many pathological conditions including 

oxidative stress, cancer, neurodegenerative and cardiovascular diseases, type 2 
diabetes and the metabolic syndrome are known since long time and supported 

by many experimental data both in model animals and in humans. 

Resveratrolo 

Curcumina 
Epigallocatechina-3-gallato 

Quercetina 

Morina 

https://it.wikipedia.org/wiki/File:Resveratrol.svg
https://it.wikipedia.org/wiki/File:Curcumina_struttura.svg
http://www.google.it/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=0CAgQjRwwAGoVChMI0bbti9bfxgIVSzs-Ch2INg29&url=https://it.wikipedia.org/wiki/Gallato_di_epigallocatechina&ei=UKanVdHOBMv2-AGI7bToCw&psig=AFQjCNHzWtzSXwHO83PHh34AYhgZRMpP7w&ust=1437136848158358
https://it.wikipedia.org/wiki/File:Morin.svg


           Oleuropein 

 
 
 
 

    
 
 

HO 

    ß-glucosidase 

Prevention/treatment of:  
•Hypertension  
•Carcinogenesis  

•Type II diabetes  
•Atherosclerosis  
•Risk of AD 

Activities:  
Antioxidant  
Antitumoral  
Anti-inflammatory 

     Glycated: Leaves, drupes         Aglycone: ripening olives and olive oil   

The major phenol in the extra virgin olive oil and in 
Olea europea leafs 



Dietary polyphenols, including oleuropein, are adsorbed 
both in rats and in humans 

132:409-17, 2002 



A recent clinical trial has shown that intake of OLE and hydroxythyrosol 
improves insulin sensitivity in patient at risk for type 2 diabetes as well as 
pain in gonarthrosis 

  



Another previous study had shown that olive leaf extracts were 
effective to reduce glycaemia in subjects with type 2 diabetes 



Previous data have also shown that olive-leaf extracts and OLE 
protect against hepatic steatosis, obesity and drug-
cardiotoxicity 

  



Finally, a very recent study from the Università la Sapienza has 
shown that administering a daily dose (10 g) of extra virgin olive oil 
to healthy subjects improves both glycemic and lipid profile, 
particularly increases post-prandial insulin and reduces glucose and 
LDL-cholesterol, an effect that may account for the 
antiatherosclerotic power of the Mediterranean diet. 



In conclusion, a growing number of data obtained 
from clinical trials with human cohorts, animal 
models and cultured cells support the benefits of 
the EVOO as well as the utility of nutraceuticals 
based on pure oleuropein or on eleuropein-enriched 
olive leaf  extracts in prevention and therapy of 

type 2 diabetes and its related syndromes, 

notably the metabolic syndrome. 



The Mediterranean diet is associated with a reduced risk of developing 
MCI and AD, as well as of MCI conversion to AD (Singh et al., 2014)  

 
 
 
 
 
 
 



Natural compounds in clinical trial for Alzheimer’s disease  

3,4 Not regulated 



26 Alzheimer's Disease Cooperative Study (ADCS) clinical centers under R.S. Turner 
direction are conducting a Phase 2 trial of resveratrol to assess whether it slows 
disease progression in people with mild to moderate dementia. The group has just 
finished collecting data on 120 people who took 0.5 g of resveratrol once in a day 
steadily increased to 1 g, equivalent to hundreds of bottles of wine, twice daily for a 
year. “The preliminary results will be presented in November at the Clinical Trials on 
Alzheimer’s Disease (CTAD) meeting”.  
 
Primary outcomes were change in CSF Aβ and tau biomarkers, safety and tolerability, 
and change in brain and hippocampal volume as measured by MRI.  

Other trials with resveratrol 
Some of which with yet 
unpublished outcome…. 



OLE redirects in vitro amyloid aggregation of peptides and proteins skipping 
the formation of toxic oligomers and favoring the growth  of disordered 
aggregates... 

Tau  

hIAPP  

Aß42  

Rigacci et al 2010. J. Nutr. Biochem  Rigacci et al 2011. Curr. Alz. Res.  

Daccache et al 2011. Neurochem. Int.  
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Grossi et al. 2013, 
PlosOne, 8:e71702  

STEP DOWN 

Oleuropein aglycone ameliorates cognitive functions in 
young/middle aged TgCNRD8 mice 
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OLE administration 
results in Aß42 

plaque disgregation 

Grossi et al. 2013 PLoS ONE 8(8): e71702. 

50 µm 

U
n

tr
e

at
e

d
 

 O
LE

 

6 months 3.5 months 

100 µm 

100 µm 

12 months 

Thioflavin S 

OC 

CORTEX 



Journal of Alzheimer’s Disease (2014) 

Stimulation of Autophagy Prevents Amyloid-β Peptide-Induced  

Neuritic Degeneration in PC12 Cells 

 

Yang Y1, Chen S2, Zhang J3, Li C3, Sun Y2, Zhang L3 and Zheng X4 

Autophagy (2009) 

Autophagy, 7:8,1-2 

The unfolded protein response and proteostasis in 

Alzheimer ‘s disease. Preferential activation of 

autophagy by endoplasmic reticulum stress.  

Scheper et al 2011,  

The autophagy-related protein beclin 1 shows 

reduced expression in early Alzheimer disease and 

regulates amyloid β accumulation in mice Pickford, et 

al J Clin Invest. 2008  118: 2190–2199.  

Dysfunction of autophagy is a key element 
in the development and progression of AD 



OLE rescues autophagy in 12 month-old Tg mice…  

Grossi et al. 2013 PLoS 
ONE 8(8): e71702.  

Luccarini et al., Neurobiol. 
Aging., 2014 in press. 

…as previously shown for 3.5 and 6 month-old Tg mice 
 



The content of oleuropein aglycone in the extra virgin olive oil depends 
on cultivar, fruit growth and maturation, type of squeezing, conservation, 
etc. 

DOP Chianti Classico: 80% Frantoio, Corregiolo, Moraiolo, Leccino; 20% varietà autoctone 

*                       *          * 





 

 

 

- Brevetto/i internazionale/I già concessi (no 
P/P !!) 
 

- Uno o più claims ufficali EFSA/FDA 
 

- Evidenze cliniche di efficacia da più gruppi 
internazionali indipendenti 
 

- Presentazione aderente a claims/guidelines 
 

- Assenza di toxic effect / Chemical of concern  

 



                     Oleuropeine   Berberine  Oligofructose* 

- Brevetto/i internazionale/I d’uso  
già concesso/i (no Patent/Pending !!)      X             
 

- Uno o più claims ufficiali EFSA/FDA              X           X 
 

- Evidenze cliniche di efficacia da più  
gruppi di ricerca internazionali indipendenti          X     X          X 
 

- Presentazione professionale         X     X  
 

- Assenza di toxic effect / Chemical of concern (EFSA)     X           X 

 

Alcuni attivi base di integratori in commercio con indicazione di efficacia  
nella disregolazione del metabolismo glicidico  

* Preprebiotic fibre derived from chicory 




