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This Microbiome?

Source: 

www.NAU.edu

This Microbiome?
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No, No, THISTHIS MicrobiomeMicrobiome

““Man is a Man is a SuperorganismSuperorganism””

25,000 Human Genes25,000 Human Genes

>1 million microbial genes>1 million microbial genes

Babies are Born ‘Dirty’
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Microbiota at Birth

Dave Relman's group: Costello EK, et al: Microbiome Assembly across 
Multiple Body Sites in Low-Birthweight Infants. MBio. 2013 Oct 29;4(6)

Unweighted UniFrac-based principal 
coordinate analysis (PCoA) of

LBW infant-associated bacterial communities

Hypervariable regions V1 and V2 of the 16S RNA gene of bacteria in human breast milk.

Raul Cabrera-Rubio, et al: The human milk microbiome changes over lactation and is shaped by 

maternal weight and mode of delivery. American Journal of Clinical Nutrition, Jan 2013.

Human Breast Milk Microbiome

Vaginal

Delivery

Cesarean 

Section

Delivery
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Our Microbiome grows from our Environment

From our pets, family

and friends

From Travel, Food, 

and Medicines

Craig Venter  – Microbes in Air



PPPM Summit Moscow, Sep 28, 2016

Prof. Trevor G Marshall 5

EngulfmentEngulfment

M. Miskinyte et al., “The genetic basis of Escherichia coli pathoadaptation to 
macrophages,” PLOS Pathogens, 9(12): e1003802, 2013. 

VDR / Innate host defenses are key

In order to survive inside human In order to survive inside human phagocyticphagocytic cells,cells,

microbes have had to evolve to knock out the VDR -- so that 

they don’t have to deal with the cell’s innate defenses

In Homo sapiens, and only in Homo sapiens, one Nuclear 

Receptor, the VDR, expresses genes for TLR2, as well as the 

Cathelicidin and beta-Defensin anti-microbial peptides, all of 

which are essential to intra-cellular innate immune defenses.
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Pathogens Downregulate VDR Nuclear Receptor

Persistent EBV downPersistent EBV down--regulates regulates 

VDR more than 10 fold. VDR more than 10 fold. 

Note that the most pronounced effect 
is in the immature lymphoblastoid cell 

lines (LCL) after 1.5 years of exposure

Species Known to act on VDR:Species Known to act on VDR:

Mycobacterium tuberculosis,

Aspergillus fumigatus,

Borrelia burgdorferi,

Chlamydia trachomatis,

HCV, CMV and EBV
( Yenamandra SP, et al: Exp Oncol 2009,31,2 )

Immunostimulation not 
Imunosuppression

Immuno-stimulation,

not Immuno-suppression

Inflammation is a body’s healing-
response. It is not, of itself, 

something inherently bad which 
needs to be suppressed at all cost
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Olmesartan re-activates VDR, and Innate Immunity

Activated VDR
Translates genes

Reactivates
Innate Immunity

RXR
VDR

VDR

Olmesartan

Activates VDR

eg: Gliotoxin

(Aspergillus)

Clinical success

Trudy Heil, MS, ARNP, CLNC: Poster Presented at 5th Intl. Symp. on the 

“Interaction of Nervous and Immune Systems,” RAMS, St Petersburg, 2015
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Comorbidity

Wheel

Proal, et al: “Inflammatory Disease 

and the Human Microbiome,” in 

Discovery Medicine, May 2014,p257

Vestnik St Petersburg

Science often gives answers you did not want
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Diabetes explosion

PPPM: Projected Prevalence of Diabetes (CDC USA)

SOURCE: Data for 1960–1998 from the National Health Interview Survey, National Center for Health 

Statistics (NCHS). Centers for Disease Control and Prevention (CDC) projected data for 2000–2050 

from the Behavioral Risk Factor Surveillance System, Division of Diabetes Translation, CDC.

Diabetes explosion my 

timeline

Diabetes Research Group,

Dept of Surgery,
Hospital for Sick Children, 

Toronto, 1982

34 years

Still using Insulin to control BG
Insulins still basically the same

Still rely on biomarker HbA1c

Patients still guess dosage

1982
2016
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New Knowledge about Diabetes

The BRAIN controls Blood 
Glucose levels without 

changing Insulin

Hormonal Signaling in the Gut,  Côté et al,               

J Biol Chem. 2014 Apr 25; 289(17)                                     

(Tony Lam’s group at University of Toronto)

Prof F Rubino MD,

Bariatric Surgery,

King’s College London

Lancet 2015; 386: 964

Cell Phones Affect Glucose metabolism
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EASD-2016 

Electrosmog and Autoimmune Disease



PPPM Summit Moscow, Sep 28, 2016

Prof. Trevor G Marshall 12

2016 Electrosmog levels
50,000 times greater

Microwave Electrosmog (TV,WiFi, CellPhones)

1961

WHO Noncommunicable Diseases

It may not be possible for true PPPM breakthroughs 
without fundamental changes to existing models for 

Healthcare, Medicine and Science 


