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Microbiome Nutrition for the RDN 

HAND	2016	CONTINUING	EDUCATION	GAME	STRONG!		
IN	BREAKING	NEWS	MAY	6,	2016…	

Microbiome	Glossary	

•  Microbiome:	The	aggregate	genomes	and	genes	
found	in	the	members	of	a	microbiota;	includes	
bacteria,	viruses,	fungi,	and	archaea	

•  Microbiota:	A	microbial	community;	commonly	
referred	to	according	the	the	habitat	that	it	
occupies-	e.g.,	the	gut	microbiota	

•  Phylotype:	a	group	of	microbes	
•  Metagenomics:	study	of	collec2ve	genomes	of	a	
microbial	community	
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NIH	Human		
Microbiome	Project	

•  Samples	collected	from	
15	body	sites	in	men	and	
18	body	sites	in	women	

•  Analyzed	bacterial	DNA	
and	conducted	
metagenomic	sequencing	
to	study	metabolic	
capabiliDes	encoded	in	
microbe	genes	

•  Calculated	that	>10,000	
microbial	species	occupy	
the	human	ecosystem!	

Microbiota Give New Meaning to the Terms  
Host and Hostess… 

Microbiome	
‘Fingerprints’	

•  Personal	microbiomes	
contain	enough	
disDnguishing	features	to	
idenDfy	an	individual	

Franzosa	et	al.	(2015).	PNAS,	
doi:10.1073/pnas.1423854112	
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Human	‘Microbial		
Cloud’	
•  Humans	emit	106	biological	

parDcles	per	hour	
•  Airborne	release,	direct	

contact	with	surfaces,	and	
dust	facilitate	acquisiDon	
and	exchange	of	microbes	

•  Study	of	skin,	oral,	and	gut	
microbiome	of	cohabitaDng	
humans	resemble	each	
other-	and	even	their	
companion	animals!	

•  Adults	share	more	microbial	
taxa	with	their	dogs	than	
they	do	with	other	dogs!	

	
	

Meadow	et	al.	(2015),	Humans	differ	in	their	
personal	microbial	cloud.	DOI	10.7717/peerj.1258	

Lifecyle	Microbiome	

Adult	Gut	Microbiome-		
Transient	Versus	Steady	State	
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Each	Body	Surface	Has	Own	Microbiome	

•  Every	surface	of	the	human	body	has	a	unique,	
specific,	very	complex	microbiome-	mouth,	hair,	
eyes,	nose,	ears,	vagina,	lungs,	gut,	skin	

•  Each	microbiome	has	dis2nct	func2ons	
•  The	gut	microbiome	has	been	described	as	an	
organ	within	an	organ,	a	super	organ,	and	a	
potent	bioreactor	which	controls	numerous	
metabolic	func2ons-	many	of	which	remain	
unrecognized	

	

Eye	Microbiota	Changes	
with	Contact	Lenses	

•  Associated	with	microbial	
kera22s	and	inflammatory	
eye	condi2ons		

•  Wearing	contact	lenses	
changes	eye	microbiota	to	
more	similar	to	that	of	skin	
microbiota	

•  Further	research	is	needed	
to	determine	effect	on	
ocular	infec2ons	and	
diseases	

American	Society	for	
Microbiology.	March/April	
2016.	7(2):	e00198-16.	

Salivary	Microbiome	in	Health	and	Disease	
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Skin	
Microbiome	
•  Skin	has	myriad	bacteria,	

fungi	and	viruses	linked	to	
health	and	disease	

•  Great	differences	in	
individuals	

•  Great	differences	in	
anatomical	region	of	skin	

•  Cri2cal	barrier	func2on	for	
immunity	

•  Dysfunc2onal	epidermal	
barrier	involved	in	an2gen-
driven	skin	disease,	allergic	
disease,	and	psoriasis	

Gut	Microbiome-	FuncDons	of	Microbiota	

•  Preserve	mucosal	barrier	func2on	(aka	permeability)	
•  Modulate	intes2nal	immunity		
•  Matura2on	of	gut-associated	lympha2c	2ssue	(GALT)	
•  Secre2on	of	IgA	and	an2microbial	pep2des	
•  Trophic	and	developmental	func2ons	on	intes2nal	mucosa	
•  Bile	acid	metabolism	
•  Eiccosanoid	synthesis	
•  Steroid	hormone	synthesis	
•  Potent	‘bioreactor’	of	indiges2ble	food	substances-	

conver2ng	by	fermenta2on	to	SCFA,	nutrients,	
an2oxidants,	vitamins,	and	produc2ons	of	thousands	of	
unique	substances-	many	of	which	remain	unrecognized		
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Factors Affecting Gut Microbiome 

How	Important	is	Diet	to	the	Microbiome?	

•  “Of	all	the	environmental	factors	studied	to	
date,	diet	has	the	largest	known	impact	on	the	
gut	microbiota	in	healthy	as	well	as	sick	
humans.”	

Bengmark,	S.	(2013).	Processed	foods,	dysbiosis,	systemic	inflamma2on,	and	poor	
health.	Current	Nutri7on	and	Food	Science,	9,	113-143.	

Diet-Microbiome	Pathways	and	Disease	Risk	
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Microbiome:	Ancestral	vs.	Modern	Western	Diet	

•  Decreased	cooking	with	wood	fire	
•  Decreased	preserva2on	of	meat	and	fish	with	wood	smoke		
•  Increased	canning	and	refrigera2on	
•  Steriliza2on	techniques	and	‘controlled	fermenta2on’	
•  Paleo	ancestors	consumed	fresh	greens,	young	leaves,	flowers,	ripe	

and	unripe	fruits,	fresh	and	dried	seeds,	roots,	tubers,	piths,	bark,	
and	insects	(same	diet	as	wild	chimps	today!)	

•  Modern	Western	diet-	50%	refined	carbohydrates	cooked	at	very	
high	temperature-	rice,	bread	pasta,	potato,	other	tubers;	30%	
animal	products	and	refined	oils;	20%	of	foods	similar	to	ancestors	

•  In	contrast,	Asian,	Middle	Eastern,	and	African	diets	s2ll	s2ll	contain	
many	foods	preserved	and	prepared	through	tradi2onal	methods	

•  Studies	reveal	microbiome	differences	seen	between	indigenous	
tribes,	rural,	and	urban/industrialized	individuals	

Bengmark,	S.	(2013).	Processed	foods,	dysbiosis,	systemic	inflamma2on,	and	poor	
health.	Current	Nutri7on	and	Food	Science,	9,	113-143.	

Western	Versus	Prudent	Diet	Study	

•  1	month	crossover	study		
•  On	Western	diet	71%	increase	in	plasma	endotoxin	
•  On	Prudent	diet	31%	decrease	in	plasma	endotoxin	

	

Pendyala,	et	al.	(2012).	A	high	fat	diet	is	associated	with	endotoxemia	that	
arises	from	the	gut.	Gastroenterology,	142:	1100-1.	
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‘Bacterial	PenetraDon	Cycle’	Hypothesis	

•  Hypothesis	that	dietary	components	may	be	
able	to	cause	a	localized	acquired	bacterial	
clearance	defect	

•  Leading	to	bacterial	adhesion	and	penetra7on	
and	subsequent	inflamma2on	in	the	gut		

Increased	IntesDnal	Permeability-	
	a.k.a.	‘Leaky	Gut’	

•  Stress	
•  NSAIDs	and	other	

medica2ons	
•  Alcohol	
•  Toxic	exposures	
•  Food	an2gens	
•  Wheat	proteins-	gluten/

gliadin	and	amylase	
trypsin	inhibitors	(ATIs)		

•  Inflamma2on	
•  Malnutri2on	
•  Low	fiber	diet	
•  High	intake	processed	

foods	
•  Ar2ficial	sweeteners	

Leaky	Gut,	Bacterial	TranslocaDon,	&	Dysbiosis	

•  Leakage	over	the	membrane	of	various	2ssues	of	
damaging	
– Microbial	toxins	
–  Endotoxins	
–  Food-derived	proteotoxins	
– Advanced	glyca2on	endpoints	(AGEs)	
– Advanced	lipoxida2on	endpoints	(ALEs)	
–  Bacterial	debris	and	whole	dead	or	live	bacteria	

Bengmark,	S.	(2013).	Processed	foods,	dysbiosis,	systemic	inflamma2on,	and	poor	
health.	Current	Nutri7on	and	Food	Science,	9,	113-143.	
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Dysbiosis,	Leaky	Barriers	&	Disease:	Beyond	Leaky	Gut	

•  Leaky	oral	cavity:	gingivi2s,	periodon22s,	and	gingival	
bleeding	bleeding	associated	with	increased	CVD	risk;	
salivary	enzymes	include	lysozomal	enzymes	for	
destroying	bacteria	cell	walls	

•  Leaky	skin:	drug	delivery	effec2ve	and	reliable;	
transloca2on	of	chemicals	and	microbes	with	intact	
skin	through	hair	follicles;	burn	pa2ents	sepsis	and	
mul2-organ	system	failure	via	skin	

•  Leaky	airways:	endothelial	gaps	leak	plasma	and	
inflammatory	mediator	compounds,	accompanied	by	
leukocyte	influx;	microbiota	studies	in	airway	disease	
of	asthma,	CF,	COPD,	ven2lated	infants	

Dysbiosis,	Leaky	Barriers	&	Disease:	Beyond	Leaky	Gut	

•  Leaky	placenta:	recent	studies	reveal	pathogens	in	
amnio2c	cavity	from	the	mother’s	oral	cavity,	gut	or	other	
sites,	which	contributes	to	preterm	labor	and	birth;	
umbilical	cord	blood	of	healthy	neonates	found	to	have	
bacterial	species;	chorioamnionion22s	inflammatory	
condi2on	due	to	microbial	invasion	

•  Leaky	vagina/female	reproducDve	tract	(FRT):	FRT	evolved	
with	unique	immune	mechanisms	to	protect	against	
poten2al	pathogenic	bacterial	and	viral	STDs,	allogeneic	
spermatazoa,	and	immunologically	developing	fetus;	
vaginal	infec2ons	

•  Leaky	blood	brain	barrier	(BBB):	microvascular	
endothelium	2ght	junc2ons	between	BBB,	CSF,	and	CNS;	
dysrup2on	of	these	barriers	results	in	neurodegenera2ve	
disease,	sepsis,	encephalopathies	

Alcohol	Induces	Endotoxemia,	Dysbiosis,		
Leaky	Gut,	and	Gut	InflammaDon		
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Alcohol,	Circadian	Rhythms,	and	Melatonin	
AbnormaliDes	Impact	Leaky	Gut	

Short	Chain		
Facy	Acids	(SFCA)	
•  Microbes	liberate	SCFA	from	

indiges2ble	dietary	fibers	
•  SCFA	are	an	important	

energy	source	for	intes2nal	
mucosa		

•  SCFA	are	cri2cal	for	
modula2ng	immune	
responses	and	
tumorigenesis	in	the	gut	

•  SCFA	play	a	role	in	lep2n	
secre2on,	adipogenesis,	and	
inhibi2on	of	lipolysis	

•  Butyrate	is	the	most	
abundant	SCFA	in	the	gut	
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Iron,	Magnesium,	and	Fiber	Gaps,	Oh	My!	

•  Iron	deficient	rats	show	significantly	lower	levels	of	
butyrate	and	proprionate	and	changes	in	dominant	
microbial	species	

•  Mg+	is	involved	in	>	300	biochemical	processes,	
including	microbial	mul2plica2on;	mice	deprived	of	
Mg+	for	just	2	days	reveal	significant	reduc2on	in	gut	
bifidobacteria	

•  Fiber	gap	is	associated	with	decreased	microbial	
diversity	and	number	

Global	Dietary	Diversity,	Agricultural	Diversity,	Soil	
Diversity,	and	Microbial	Diversity		

•  Compelling	evidence	for	decreased	gut	microbial	diversity	
with	industrializa2on	is	seen	in	comparisons	of	gut	microbiota	
of	individuals	living	in		
–  South	America	
–  New	Guinea	
–  Africa		
–  Europe	
–  USA-	***In	African	Americans,	change	to	a	tradi7onal	
South	African	diet	with	55g	fiber/d	improved	colon	cancer	
markers	in	2	weeks!	(O’Keefe	et	al.,	2015)	

Deehan	&	Waters.	(May	2016).	The	fiber	gap	and	the	disappearing	gut	
microbiome:	Implica2ons	for	human	nutri2on.	Trends	in		Endocrinology	and	
Metabolism,	27(5),	239-241.	

														

												

								 MICROBIOME	AND	
CARDIOVASCULAR	DISEASE	(CVD)	
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Gut TMAO  Increases Clotting  
and Heart Disease Risk 

Microbiota	and	Cardiovascular	Disease	(CVD)	

•  Microbial	metabolism	of	dietary	phospha2dylcholine	into	
the	proatherosclero2c	metabolite	trimethylamine-N-
oxide	(TMAO)	

•  TMAO	levels	are	associated	with	increased	risk	for	CVD	
and	cardiac	events	

•  Vegan	diets	are	associated	with	low	TMAO	levels	
•  Omnivorous	and	carnivorous	diets	are	associated	with	

higher	TMAO	levels	
•  TMAO	is	associated	with	toxic	products	of	sulfate-

reducing	bacteria,	such	as	hydrogen	sulfide,	which	is	
toxic	for	colon	cells	and	inhibits	phagocytosis,	
bactericide,	and	butyrate	u2liza2on		
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ProbioDcs-	Proposed	
Mechanisms	for	
Lowering	Cholesterol	
•  Deconjuga2on	of	bile	via	

bile	salt	hydrolase	ac2vity	
•  Binding	of	cholesterol	to	

probio2c	cellular	surface	
and	incorpora2on	into	
their	cell	membrane	

•  Produc2on	of	SCFAs	from	
oligosaccharides	

•  Co-precipita2on	of	
cholesterol	with	
deconjugated	bile	

•  Cholesterol	conversion	to	
coprostanol		

Ishimwe	et	al.	(2015)	
Molecular	Nutri7on	and	Food	
Research,	58(1),	94-105.	

														

												

								 IT’S	ALL	ABOUT	THE	MATERNAL	
AND	PEDIATRIC	BUGS	

Obesity	Influences	Maternal	Bacterial	Load		
and	Bacterial	Diversity	in	Pregnancy	
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‘Microbial		
Bath’	
•  Just	before	C-secDon	

mother’s	vaginal	
microbes	collected	with	
sterile	gauze	

•  Swabbed	all	over	
infant’s	bodies	within	2	
minutes	of	birth		

•  Follow-up	at	1,	3,	and	5	
years	old	will	explore	
differences	in	body	
composiDon,	asthma	
and	allergies	
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Infant	and	Toddler	Microbiome	

‘Microbiome	PlasDcity’	in	Infant	Feeding	

Infant	Gut	Microbiome	
and		Autoimmunity	

•  Bacteria	samples	of	infants	
birth	to	age	3	in	three	
countries	

•  Lab	tests	and	
ques2onnaires	on	infant	
feeding,	diet,	allergies,	
infec2ons,	and	family	
history	

•  Evidence	supports	hygiene	
hypothesis	and	varia2ons	
in	e-coli	and	bacteroides-
derived	LPS	signaling		

	

Vatanen	et	al.	Cell,	2016.		
doi:10.1016/j.cell.2016.04.007	
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Role	of	Gut	Microbiome	in	Pathogenesis	
and	PrevenDon	of	Type	I	DM	

•  A	leaky	gut	has	been	implicated	in	type	1	DM,	where	
altered	microbiota	and	disrup2ons	in	the	immune	
system	promote	autoimmune	islet	cell	destruc2on.	

‘Microbial	Mood’-	Temperament	in	Toddlers		

Childhood	UndernutriDon-	‘Microbial	Immaturity’	
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Nasal	Microbiome	
•  A	study	of	children	with	

unexplained	fevers	
compared	nasal	
microbiome	samples	

•  Feverish	children	had	5x		
more	viral	DNA,	and	viral	
DNA	from	a	wider	range	
of	species	vs.	kids	
without	fever	

•  Rapid	tests	for	viral	loads	
may	help	avoid	
inappropriate	an2bio2c	
treatment	that	harms	the	
healthy	microbiome	

	
	

Nurture	Trumps	Nature	in	
Oral	Bacteria	of	Twins	

•  A	long	term	study	of	
iden2cal	and	fraternal	
twins	found	oral	
microbiota	is	driven	
more	by	environmental	
factors	than	heritability	

•  Salivary	microbiome	
changed	the	most	
during	adolescence	

•  Hormones	or	lifestyle	
changes	at	this	age	may	
play	a	role	

	
	
	

Stahringer	et	al.	Genome	
Research,	2012.		

Microbiota	of	Very	Low	Birth	Weight	Neonates	
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								 MICROBIOME	IN	GI	DISEASE	AND	
IBD	



5/6/16	

19	

Simple	Carbs	Associated	with	Prevotella	Bacteria,	
Protein	and	Animal	Fats	with	Bacteroides	Bacteria	

Bacteria	Associated	with		
Inflammatory	Bowel	Disease	

Diet	Influences	Gut	Microbiota	in	IBD	
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Microbiota	May	AcDvate	Innate	Immunity	
and	InflammaDon	in	Celiac	Disease	

Oats	Reduce	Leaky	Gut	in	ALD	Rat	Studies	



5/6/16	

21	

Lactobacillus	GG	Reduces	Leaky	Gut	in	ALD	

Lactobacillus	GG	

OpDmal	DigesDon	

•  Complete	mas2ca2on	
•  Salivary	enzymes	(amylase,	lysozyme,	lingual	
lipase)	

•  HCl	and	pepsin	
•  Cholecystokinin	and	bile	acids	
•  Pancrea2c	and	brush	border	enzymes	
•  Parasympathe2c	tone	(controls	peristalsis)	
•  Intact	intes2nal	barrier	
•  Balanced	gut	microbiome	
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hsp://www.fammed.wisc.edu/files/webfm-uploads/documents/outreach/im/module_gerd_pa2ent.pdf	

														

												

								

MICROBIOME	AND	OBESITY	

Obesogenic	Microbiome	
•  Diet	influences	microbiome	
•  Brain	gut	axis	signaling	

influences	sa2ety	(De	Vadder	
et	al.,	2014)	

•  Increased	permeability	
allows	excess	nutrient	
absorp2on	and	weight	gain	
(Moran	&	Shanahan,	2014)	

•  Obesogenic	microbiome	
more	efficient	at	extrac2ng	
energy	from	food	
(Turnbaugh	et	al.,	2006)	

•  Adipogenesis	control	linked	
to	gut	bacteria	through	
endocannabinoid	system	
Muccioli	et	al.,	2010)	

	

Discovery	Medicine.	(2015).	19(103):	81-8.	
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Dietary	Fat	and	Carbohydrate	on	Gut	Microbiome		
and	Metabolic	Syndrome	Risk		
	
•  88	subjects	at	risk	for	metabolic	syndrome	randomized	to	five	

diets	
1.  High	Sat	Fat	
2.  High	MUFA,	high	GI	
3.  High	MUFA,	low	GI	
4.  High	CHO,	high	GI	
5.  High	CHO	low	GI	

•  Measured:	Dietary	intake,	MetS	biomarkers,	faecal	bacteria,	
and	SCFA	monitored	

•  Results:	con2nued	next	slide…	
	

	
Dietary	Fat	and	Carbohydrate	on	Gut	Microbiome		
and	Metabolic	Syndrome	Risk		
	
•  Results:	

–  High	MUFA	didn’t	affect	specific	bacteria	phenotypes,	but	reduced	
total	bacteria	and	total	and	LDL	cholesterol	

–  Low	fat/High	CHO	diets	increased	bifidobecteria	and	reduced	FBG	and	
cholesterol	

–  High	CHO/High	GI	increased	bacteroides	
–  Bacteroides	correlated	inversely	with	body	weight	
–  High	Sat	Fat	increased	total	SCFA	levels	

•  Conclusion:	
–  High	CHO	diets	irrespec2ve	of	GI,	modulate	fecal	saccharoly2c	

bacteria,	including	bacteroides	and	bifidobacteria		
–  Conversely,	high	fat	diets	reduced	bacterial	numbers,	and	in	the	HS	

diet,	increased	excre2on	of	SCFA,	which	may	suggest	a	compensatory	
mechanism	to	eliminate	excess	dietary	energy		
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ProbioDcs	and	PrebioDcs	
	Mechanisms	SupporDng	Use	In	Obesity	

•  Reduce	intes2nal	permeability		
•  Inhibit	bacteria	transloca2on	
•  Improve	insulin	sensi2vity	
•  Decrease	inflamma2on	
•  Decrease	endotoxemia	

														

												

								

MICROBIOME	AND	MALIGNANCY	
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GUT-BRAIN	AXIS	

Role	of	the	Microbiome	in		
Brain,	Stress,	and	Psychiatric	Disorders	
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Fecal	Microbiota	Transplant:	New	Bacteria,	New	Behavior	

•  ‘Melancholic	microbes’	
•  Rats	that	got	FMT	from	depressed	humans	show	
signs	of	depression	and	anxiety.	Rats	that	got	
FMT	from	humans	without	depression	showed	
no	change	in	behavior.	

•  Floods	in	Walkerton	Canada	contaminated	
town’s	water	supply	with	e-coli	and	
campylobacter	in	2000.	Many	fell	ill.	Years	later	
spike	in	depression	among	townspeople	
asributed	to	infec2ons.	

Science	News,	April	2,	2016.	p.	23.	

Psychobio)cs-	New	
FronDer	Psychiatry?	

•  Study	of	B-longum	strain	
for	4	weeks	followed	by	
matching	placebo	capsule	
for	4	weeks	in	22	men	

•  Measured	cor2sol	output,	
standardized	stress	and	
neuropsychological	scales,	
res2ng	EEG	

•  Results:	reduc2on	in	
cor2sol,	less	perceived	
stress	and	anxiety,	subtle	
improvement	on	visual	
memory	task,	and	altered	
EEG	output	

Society	for	Neuroscience	
2015	Annual	Mee2ng	
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								 THE	MICROBIOME	&	
REPRODUCTIVE	HEALTH	

The	Vaginal	Microbiome	
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Dietary	Supplements	for	Vaginal	Health	

Dietary	Supplements	for	Vaginal	Health	
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Dietary	Supplements	for	Vaginal	Health	
*Vaginal	Suppository-	Drug,	Not	Dietary	Supplement	

Dietary	Supplements	for	Vaginal	Health	
*Vaginal	Suppository-	Drug,	Not	Dietary	Supplement	

														

												

								 ROLE	OF	DIET		
IN	THE	MICROBIOME	

What’s	An	RDN	to	Do?	
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Two	Key	QuesDons	About	Microbiome	PracDce	ApplicaDons	

1.   Can	we	predict	disease	by	monitoring	changes	in	the	
microbiome?	If	standardized	measures	for	microbial	species	
existed	and	could	link	varia2ons	to	the	onset	of	disease,	could	this	
informa2on	be	used	in	the	same	way	changes	in	blood	pressure	
are	used	to	measure	cardiovascular	disease	risk?	Although	
detailed	knowledge	of	microbiome	composi2on	and	its	func2onal	
significance	may	be	out	of	reach,	can	surrogate	markers	of	
microbiome	health	and	disease	risk	be	defined	and	validated?	

2.   Can	we	prevent	disease	by	manipulaDng	the	microbiome	
(molecular	gene	targeDng)?	If	the	presence	of	specific	
communi2es	of	microbes	could	be	linked	with	healthy	outcomes,	
could	probio2cs,	prebio2cs,	dietary	interven2ons,	narrow-
spectrum	an2bio2cs,	and	fecal	microbiome	transplanta2on	(FMT)	
be	used	as	an	interven2on	in	the	same	way	micronutrients	
prevent	deficiency-related	disease?		

RecommendaDons	for	Healthy	Microbiome	

1.  Restrict	foods	rich	in	IGF-1	such	
as	dairy	and	insulinotrophic	
foods	

2.  Restrict	highly	inflammatory	
fructose	(<25g/d)	

3.  Restrict	milk	powder,	buser,	
and	cheese	high	in	SFA,	
hormones,	and	IGF-1,	and	high	
fat	meat	

4.  Restrict	foods	heated	above	100	
degrees	Celsius	high	in	AGE’s	
ALE’s	

5.  Restrict	chemical	and	
pharmaceu2cal	exposure	

6.  Restrict	exposure	to	microbe-
derived	endotoxin	in	aged	
meats	

7.  Minimize	intake	of	proteotoxin-
rice	foods	such	as	casein,	
gluten,	and	zein	(corn)	

8.  Increase	drama2cally	fresh	and	
raw	greens,	seeds,	fresh	spices	
and	vegetables	

9.  Increase	an2oxidant-rich,	high	
fiber,	low-calorie	‘ancient’	
grains	not	manipulated	by	
industry	

10.  Supplement	vitamin	D	and	
omega-3	(as	needed)	

Bengmark,	S.	(2013).	Processed	foods,	dysbiosis,	systemic	inflamma2on,	and	poor	
health.	Current	Nutri7on	and	Food	Science,	9,	113-143.	

Avoid		
NegaDve	Effect	on	Gut	Microbiome	

•  Western	diet	
•  High	calories	(!diversity)	
•  Frequent	snacking	(!diversity)	
•  Sugar	sweetened	soda	

(!diversity)		
•  High	fat	milk	(!diversity)		
•  High	dietary	carbohydrates	

(!diversity)	
•  Low	dietary	diversity	
•  Fast	food	
•  High	intake	of	alcohol	(U-

shaped	curve)	

•  Red	and	processed	meats	
•  Animal	fat	
•  Excess	omega-6’s	and	long	

chain	fasy	acids	
•  Emulsifiers	
•  Gums	
•  Maltodextrin	
•  Simple	sugars	
•  Ar2ficial	sweeteners	(*gut	

mo2lity	and	microbiome)	
•  Mexormin		
•  PPIs	

Science,	April	29,	2016.	352(6285),	565-569;		
Bri)sh	Jrnl	Nutr	(2015),	113,	S1-S5	
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Recommend	
PosiDve	Effect	on	Gut	Microbiome	

•  Plant	based	diet	
•  Breasxeeding	
•  High	dietary	diversity	
•  High	vegetable/fruit	intake	
•  Fiber	
•  Resistant	starch		
•  Fermented	foods	
•  Omega-3s	

•  Leafy	greens	
•  Seaweeds	
•  Coffee	("diversity)	
•  Tea	("diversity)	
•  Red	wine	("diversity)	
•  Chocolate	("diversity)	
•  Sugar	sweetened	drinks	

("diversity)	????	
•  Busermilk	("diversity)	

Science,	April	29,	2016.	352(6285),	565-569;		
Bri)sh	Jrnl	Nutr,	(2015),	113,	S1-S5	

Feeding	the	Microbiome:	Fermented	Foods	

•  Yogurt,	kefir,	and	
busermilk	

•  Cultured	coconut	milk	
and	coconut	water	

•  Sauerkraut	
•  Pickles	and	pickled	
beets,	radish,	garlic,	and	
cucumbers	

•  Kimchi	

•  Fermented	meat,	fish	
and	eggs	

•  Miso,	naso,	tempeh,	
and	soy	sauce	

•  Kvass	
•  Lassi	
•  Beer	
•  Kombucha	
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Kombucha	AcDvity	

•  An2oxida2ve	stress	against	lead	(Dip2	et	al.,	2003),	
chromate	(Sai	Ram	et	al.,	2000),	electromagne2c	
fields	(Gharib,	2011)	

•  Hypoglycemic	(Srihari	et	al.,	2013)	
•  Hypocholesterolemic	(Yang	et	al.,	2009)	
•  Longevity	
•  An2-stress	ac2vity	against	cold,	hypoxia	
•  Protect	against	nephrotoxicity		

Closing	the	Fiber	Gap	with	Supplements	

•  Grain,	nut,	seed,	
vegetable	whole	food	
fiber	supplements		

•  Arabinoxylan	
•  Beta-glucan	
•  Cellulose	
•  Inulin/oligosaccharides	
•  Galactooligosaccharide/

xylooligosaccharide	

•  Polydextrose	
•  Soluble	corn	fiber	
•  Alginate	
•  Pec2n	(apple,	citrus)	
•  Gums	(arabic,	acacia,	

guar)	

	

Trends	in	Endocrinology	&	Metabolism,	May	2016,	Vol	27,	No	5	

Xyloglucans		
•  Xyloglucans	found	in	
lesuce	and	onion	
undergo	microbial	
diges2on	by	
bacteroides	species	

•  Another	reason	why	
salad	is	good	for	you!	
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ProbioDcs,	PrebioDcs,	&	SymbioDcs-		
An	Emerging	Science	

Prebio2cs:	Three	Criteria	

1.  Resistance	to	gastric	acidity,	hydrolysis	by	
enzymes,	and	gastrointes2nal	absorp2on		

2.  Fermenta2on	by	intes2nal	microflora	
3.  Selec2ve	s2mula2on	of	the	growth	and/or	

ac2vity	of	beneficial	intes2nal	bacteria	
–  PrebioDcs	that	fulfill	these	criteria:	
fructooligosaccharides,	galactooligosaccharides,	
lactulose,	non-diges2ble	large	polysaccharides	(inulin,	
resistant	starches,	cellulose,	hemicellulose,	pec2ns,	
and	gums),	some	oligosaccharides	that	escape	
diges2on,	and	unabsorbed	sugars	and	alcohols.		

Use	of	Low	FODMAP	Diet	in	IBS	

•  While	a	low	FODMAP	diet	may	decrease	symptoms	
of	IBS,	it	should	not	be	used	long	term	

•  Low	FODMAP	diet	long	term	can	have	a	nega2ve	
effect	of	the	microbiome	

•  Gut	fermenta2on	is	a	good	thing	in	the	right	
amounts!	Treat	SIBO,	then	reintroduce	high	
FODMAP	carbs!		
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MICROBIOME	RESOURCES		

Subscribe	to	Health	News	for	Latest	Research!	

•  ‘The	Daily	News’	(Academy	Knowledge	Center)	
•  Medical	News	Today	
•  Medline	Plus	
•  Science	Daily	
	
	

Consumer	Resources		
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Consumer	Resources		

Consumer	Resources		

Got	A	Ques2on?	

Ask Me! 
maugusti@chpnet.org 

 


