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Objective 
To understand the fundamental causes of our “global health crises”…i.e., the rise of “metabolic 
diseases” throughout the world, a comparison between the two “best diets”( e.g., the 
Mediterranean  and Japanese) will be done  in order to find an underlying basic mechanism 
affecting human health. 

 

Basic assumption of this brief analysis is that it took the millions of years for our  human 
ancestors to acquire genes via glacier-speed biological evolution  to adapt to the various 
environments from which they acquired nutrients for life, which is now on a collision course with 
the laser-speed changes in cultural evolution that is shaping our diets. 

 

In just a few decades, because of the Diaspora of people and the Diaspora of foods, together with 
a reductionalistic approach to solve complex human problems without an integrated  “One 
Health-One Planet” strategy, these “metabolic diseases” and deteriorating ecological system will 
only be exacerbated. 

 

The alteration of organ-specific adult stem cells during pregnancy by nutrition/diets is probably 
the mechanistic basis of chronic diseases later in life (The Barker Hypothesis). 



               MEDITERRANEAN  DIET 

          WESTERN DIET    

TEDMED 2013 

MOM, IS THAT DAD? 

          JAPANESE DIET 
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BASIC ASSUMPTIONS 

• In order to have a scientific explanation for understanding how nutrition/diets 
affect human health, one must understand the fundamental mechanisms of toxicity 
and how they fit into the  prevention of pathogenesis of diseases. 

 

• There are three fundamental mechanisms of cellular toxicity: mutagenesis; 
cytotoxicity and altered gene expression or “epigenetic toxicity”. 

 

• Although  hereditary and somatic mutations of the human genome exist, genomic 
mutations are not caused in the critical target cells ( organ-specific adult stem cells)  
that lead to cancers and other stem cell-related diseases. 

 

• Mutations are due to either “Errors in DNA Replication” or to “Errors of DNA 
Replication”. In the case of mutations found in genes of cancer cells, with the 
exception of most in UV induced skin cancer, they have their origin in “Bad Luck 
Mutations” or spontaneous mutations due to errors in DNA replication of stem 
cells. [ J.Couzin-Frankel, Science 347: 12, 2015; C. Tomasetti & B. Vogelstein. 
Science 347: 78-80, 2015]  

 

• Both acute and Chronic Diseases share a common underlying cellular mechanism, 
namely the modulation of the integrated Extra-, Intra- and Gap junctional 
Intercellular Communication.  

 

• Chemicals can induce oxidative stress and ROS but these are inducers of either 
receptor and or receptor -independent Intra- cellular signaling that alters gene 
expression and gap junctional intercellular communications. 





Genes & Environmental 

Interactions 

Xeroderma Pigmentosum (genetic lack of DNA repair of UV damage in skin cells) 

predisposes individual to skin cancer only if the skin is exposed to sunlight. Last 

picture shows two twins who have never been exposed to direct sunlight and they 

have not developed skin cancer even though they have, genetically, xeroderma 

pigmentosum.  







DIASPORA OF HUMANS TO DIFFERENT REGIONS OF FOOD ACQUISTION LED TO BIOLOGICAL EVOLUTION 
OF GENES TO ADAPT TO CULTURAL EVOLUTIONARY CHANGES IN DIET AND GUT MICROFLORA 

Blubber from seals in 
frozen environments  

Fruits, nuts, jungle 
meats, fish in the  
Amazon jungle 

Raw fish, vegetables, 
Green Tea in Japan diet 

Transported dried foods in          
Machu Picchu 

Western diet of processed 
foods of caloric-laden 
components  

Mediterranean Diet of 
vegetables, olive oil, pasta, 
fish, red wine, fruits 

























Natural chemopreventive chemicals known to modulate 

GJIC in vivo or in vitro (Leone et al., Phytochem Rev, DOI 

10.1007/s111`01-012-9235-7 (2012) 

Chemicals 

• alpha- and beta-carotene, lutein, 
canthaxanthin 

• lycopene 

• fucoxanthin 

• (-)-epigallocatechin-3-gallate 
(EGCG) 

• (-)-epicatechin 

• naringenin, apigenin, tangeretin 

• genistein, quercetin, resveratrol, 
pterostillbene, gallic acid 

• caffeic acid phenethyl ester 

• indole-3-carbinol 

• lovastatin 

• beta-sitosterol 

• ginsenosides 

Extracts 

• supercritical-CO2-extracted 

oleoresins from tomato and 

tomato/grape seed 

• cocoa polyphenol extract 

• kiwifruit extract 

• grape seed extract 

• Petasites japonicus extract 

GJIC as a biomarker of 

chemopreventive effects 

Could be in vitro assessment of GJIC a 

useful tool for identification of 

chemopreventive effects of 

chemicals? 















Vehicle ETOH, Day 6   Melatonin ,Day 6 Control, Day 6 

Estrogen, Day 6 

BPA, Day 6 

Estrogen + 
Melatonin 

BPA + Melatonin 

Control, Day 0 

Melatonin Effects on MCF-7 Mammospheres Treated with Estrogen or BPA 



      SOFT AGAR GROWTH OF HUMAN BREAST CANCER STEM CELLS TREATED With TUMOR PROMOTERS & MELATONIN 



PANCREATIC CANCER (PANC-1) SOFT AGAR ASSAY WITH METFORMIN  
Day 9 control Panc1 Day 9 Metformin Panc1 Day 1, Control Panc 

1 

        Day 9 BPA      Day 9 BPA+MET 

    Day 9 1-MA Day 9 1-MA+MET 

   Day 9 NNK Day 9 NNK 






