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Learning	Objectives

• Describe	the	relationship	between	food	exposure	(i.e.	gluten)	and	
intestinal	permeability	
• Explain	the	relationship	between	intestinal	permeability	and	
inflammation
• Discuss	the	relationship	between	inflammation	and	the	spectrum	of	
chronic	disease	
• Identify	a	medical	nutrition	therapy	(MNT)	based	treatment	plan
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Image	source:	Eating	Well,	July/August	2016	pg 27

“Leaky	gut”	=	
Intestinal	

permeability



The	Big	Picture

Trigger intestinal	permeability		- aka	“leaky	gut”

Leaky	gut Immune/Inflammatory	response

Immune/inflammatory	response Chronic	
disease
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Source:	Bischoff,	et	al	BMC	Gastroenterology,	2014	(see	previous	slide)
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Source:	http://glutensensitivity.net/VojdaniDiagrams.htm#HG 10



We	now	recognise that	the	functional	state	of	the	tight	junction,	once	
considered	a	static	parameter,	is	in	reality	incredibly	dynamic.	Epithelial	tight	
junctions	open	and	close	all	the	time	in	response	to	a	variety	of	stimuli.	These	

include	dietary	state,	humoral	or	neuronal	signals,	inflammatory	
mediators,	mast	cell	products,	and	a	variety	of	cellular	pathways	that	can	be	

usurped	by	microbial	or	viral	pathogens.
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Zonulin is	the	only	physiologic	modulator	of	intercellular	tight	junctions	
described	so	far	that	is	involved	in	the	trafficking	of	macromolecules	
and	therefore	in	tolerance/immune	response	balance.	When	the	
zonulin pathway	is	deregulated	in	genetically	susceptible	individuals,	
autoimmune	disorders	can	occur.



“TID”	triggers	of	intestinal	permeability

Toxins
Infection

Dietary	proteins	
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Glyphosate	Testing	now	available
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“TID”	triggers	of	intestinal	permeability

Toxins
Infection

Dietary	proteins	
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“This	finding	supports	the	view	that	IP	increases	during	the	course	of	
protozoan	infections	which	cause	damage	to	the	intestinal	wall	while	non-
pathogenic	protozoan	infections	have	no	effect	on	IP.	The	increase	in	IP	in	
patients	with B.	hominis brings	forth	the	idea	that B.	hominis can	be	a	
pathogenic	protozoan.”



..these	studies	show	for	the	first	time	that	LPS	causes	an	increase
in	intestinal	permeability..
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When	the	finely	tuned	zonulin pathway	is	deregulated	in	genetically	
susceptible	individuals,	both	intestinal	and	extraintestinal
autoimmune,	inflammatory,	and	neoplastic	disorders	can	occur.
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“TID”	triggers	of	intestinal	permeability

Toxins
Infection

Dietary	proteins	
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Just	the	basics:	What	is	gluten?	

• Gluten	is	a	mixture	of	proteins	found	in	wheat	and	related	grains,	
including	all	their	species	and	hybrids.	It	is	composed	of	two	primary	
subfractions:
• Prolamines
• Glutelins
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The	Prolamine Fraction	of	Proteins	in	Grains

GRAIN PROLAMINE %	TOTAL	PROTEIN

Wheat Gliadin 69

Rye Secalinin 30-50

Oats Avenin 16

Barley Hordein 46-52

Millet Panicin 40

Corn Zien 55

Rice Orzenin 5

Sorgum Kafirin 52

Source:	http://www.nutramed.com/celiac/gluten.htm 29



Spectrum	of	Gluten	Related	Disorders

Sapone A.	et	al.	Spectrum	of	gluten-related	disorders:	consensus	on	new	nomenclature	and	classification.	BMC	Medicine.	2012,	10:13.30
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How	many	know	or	suspect	a	
sensitivity	to	gluten?
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Eur J of Gastro & Hepatology 2014, Vol 26 No 1
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There	is	an	emerging	problem	encountered
in	clinical	practice	of	patients	complaining	of	gluten-related	symptoms	

despite	the	absence	of	diagnostic	markers	for	CD,	such	as	negative	coeliac	
serology	and	normal	duodenal	biopsies.



Eur J of Gastro & Hepatology 2014, Vol 26 No 1
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These	patients	pose	a	clinical	dilemma	to	healthcare	professionals	and	in	the	past	
have	been	described	as	belonging	to	a ‘no	man’s	land’	due	to	the	diagnostic	

uncertainty.





Ok,	so	should	I	go	gluten	free?
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Source:	Reilly	N.	The	Gluten	Free	Diet:	
Recognizing	Fact,	Fiction	and	Fad.	Journal	
of	Pediatrics. 2016.	
DOI: http://dx.doi.org/10.1016/j.jpeds.20
16.04.014
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British Journal of Nutrition (2010), 104, 773

It	appears	that	a	GFD	in	both	coeliac	and	non-coeliac	subjects	could	produce	
similar,	potentially	adverse	changes	in	the	microbiota	solely	on	the	basis	of	a	

marked	reduction	in	intake	of	naturally	occurring	fructans which	have	
prebiotic	action.
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Br J of Nutrition (2009), 102, 1154–1160

Therefore,	the	GFD	led	to	reductions in	beneficial	gut	bacteria	populations	and	
reductions	in	the	ability	of	faecal samples	to	stimulate	the	host’s	immunity.	
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British Journal of Nutrition (2010), 104, 773

Provision	of	gluten-free	but	prebiotic-rich	foods	and/or	a	supplement	of	
fructan-type	prebiotics	could	avoid	this	situation	and,	in	so	doing,	provide	

important	support	to	the	intestinal	microbiota	as	well	as	important	nutritional	
guidance	for	the	coeliac	patient.
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A	large	number	of	human	intervention	studies	have	been	performed	that	have	
demonstrated	that	dietary	consumption	of	certain	food	products	can	result	in	statistically	
significant	changes	in	the	composition	of	the	gut	microbiota	in	line	with	the	prebiotic	

concept.	Thus	the	prebiotic	effect	is	now	a	well-established	scientific	fact.

As	a	result	of	the	research	activity	that	followed	the	publication	of	the	prebiotic	concept	15	
years	ago,	it	has	become	clear	that	products	that	cause	a	selective	modification	in	the	gut	
microbiota's	composition	and/or	activity(ies)	and	thus	strengthens	normobiosis could	
either	induce	beneficial	physiological	effects	in	the	colon	and	also	in	extra-intestinal	

compartments	or	contribute	towards	reducing	the	risk	of	dysbiosis and	associated	intestinal	
and	systemic	pathologies. 41



The	use	of probiotics seems	to	reduce	the	inflammatory	response	and	restore	
a	normal	proportion	of	beneficial	bacteria	in	the	gastrointestinal	tract.
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The	grain	with	two	faces
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“Conclusions:	Increased	intestinal	permeability		after	gliadin	
exposure	occurs	in	ALL	individuals.”
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..wheat	also	provides	substantial	amounts	of	a	number	of	components	
which	are	essential	or	beneficial	for	health,	notably	protein,	vitamins	
(notably	B	vitamins),	dietary	fiber,	and	phytochemicals..
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The	increase	in	intestinal	permeability	is	most	likely	caused	by	
inflammation-induced	paracellular permeability,	rather	than	

ischemia-mediated	enterocyte	damage.
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Specific	gut	bacteria	seem	to	serve	as	lipopolysaccharide	(LPS)	sources	and	
several	reports	claim	a	role	for	increased	intestinal	permeability	in	the	

genesis	of	metabolic	disorders….	In	Asian	Indians	who	are	considered	highly	
insulin	resistant,	the	circulatory	LPS	levels,	LPS	activity,	and	ZO-1	were	

significantly	increased	in	patients	with	type	2	diabetes	and	showed	positive	
correlation	with	inflammatory	markers	and	poor	glycemic/lipid	control.
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Recent	studies	investigating	the	underlying	mechanisms	involved	in	disease	development	in	diabetes	point	
to	the	role	of	the	dysregulation	of	the	intestinal	barrier.	Via	alterations	in	the	intestinal	permeability,	

intestinal	barrier	function	becomes	compromised	whereby	access	of	infectious	agents	and	dietary	antigens	
to	mucosal	immune	elements	is	facilitated,	which	may	eventually	lead	to	immune	reactions	with	damage	to	

pancreatic	beta	cells	and	can	lead	to	increased	cytokine	production	with	
consequent	insulin	resistance.
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It	is	recognized	that	a	chronic	low-grade	
inflammation	and	an	activation	of	the	immune	

system are	involved	in	the	pathogenesis	of	obesity-
related	insulin	resistance	and	type	2	diabetes.
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“Research	results	seem	to	be	very	promising	and	
indicate	the	possibility	of	improved	clinical	outcomes	in	
some	patients	with	schizophrenia	by	modifying	diet,	use	

of	probiotics,	and	the	implementation	of	antibiotic	
therapy	of	specific	treatment	groups.”
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1. Remove
a. Toxins
b. Infection
c. Dietary	triggers

2. Replace
a. HCL
b. Digestive	enzymes

3. Reinoculate
a. probiotics

4. Repair
a. Glutamine/SCFAs
b. Fish	oils
c. curcumin

Healing	Leaky	Gut	with	the	4R	GI	Restoration	
Protocol

Source:	Institute	for	Functional	Medicine



What	to	consider	eliminating:
• Gluten	(r/o	celiac	disease	first,	if	possible)
• Dairy	
• Corn?		Soy?		Grains?	animal	protein?
• Refined	sugar
• Infection
• Toxins	(alcohol,	preservatives,	smoking,	stress)

What	to	consider	adding:
• Betaine HCL,	broad	spectrum	digestive	enzymes
• Probiotics/prebiotics/fermented	foods
• Glutamine	(dose	low	and	go	slow)/zinc	carnosine
• Methylated	nutrients	(B2,	B6,	folate,	B12,	CoQ10)
• Omega-3	fish	oils	
• Fiber	rich	foods/prebiotics
• Antioxidant/phytochemical	rich	foods	(i.e.	fresh	fruits	and	vegetables,	seeds,	nuts,	
legumes,	etc.)



Once	you	have	a	good	
history,		test	results	
etc.,	you	can	
formulate	the	rest	of	
your	Nutrition	Care	
Plan

Image	source:	
www.IFNAcademy.com



Key	Takeaways

• Impaired	intestinal	permeability	is	real	phenomenon	that	
is	part	of	the	“3	legged	stool”	that	leads	to	autoimmunity

• Triggers	can	include	toxins,	infection,	diet	(TID)

• Impaired	intestinal	permeability	can	be	healed	using	the	
4R	protocol
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Presenters	from	left	to	right:	Alessio Fasano,	MD;	Sheila	Dean,	DSc,	RDN,	Andrea	Scaramuzza,	MD
76th ADA	Annual	Symposium	- June	12,	2016	
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More	questions?	
Contact	me	via	www.IFNAcademy.com
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