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Chief Complaint: 
54y/o Caucasian married female presented with a 

history of Raynaud’s phenomenon for ten 
years and erythromelalgia for six years 
although only diagnosed three years ago
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Pallor – blood supply reduced
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Cyanosis – oxygen supply is depleted
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Rubor – as the blood supply returns (reactive hyperemia)
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Erythema

Pain

Warmth

Diagnosis:



• Developing cold and numb fingers from Raynaud’s 
phenomenon 10 years ago

• 7 years ago she noticed that her feet became very sore 
and painful 

• 6 years ago, she notice that her feet were not only 
painful, but became hot and reddened when she was on 
them for any length of time 

• The frequency of these changes increased until she had 
daily discomfort and the area of involvement had spread 
up to involve the distal part of her legs

• Currently taking Neurontin®, pramipexole (Mirapex®), 
citalopram (Celexa®), ibuprofen with minimal symptom 
relief
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HPI:
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Objective Information:
HT: 66”; WT: 166 lb; BP: 111/91; BMI: 28.6 kg/m2; 
W.C. 39”

Physical examination:
• Essentially unremarkable except for: 
• Coolness bilaterally to ankles
• Feet very tender to touch
• Erythema of the fingers of both hands, warm to 

touch



• Family Hx of allergies and asthma, sibling with 
allergies

• Abusive childhood with emotional baggage
• Mycoplasma pneumonia Rx with multiple 

antibiotics
• Frequent episodes of bronchitis, Rx antibiotics
• IBS as adult

• Multiple surgeries

• Standard American Diet - poor nutrition, vitamin 
deficiencies
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Past Medical History:



• Allergy with rash since age 18- allergy to 
aspartame and nitrates

• Multiple medications
• Neurontin®
• pramipexole (Mirapex®)
• citalopram (Celexa®)
• ibuprofen
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Past Medical History (Cont.):
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• Asthma, allergies, erythromelalgia, 
Raynaud’s phenomenon with vasospasm, 
fatigue, painful hands (joints) and feet

• Indigestion, bloating of lower abdomen, 
nausea, increased flatulence 

• Sensitivity to smells
• Migraine headaches
• Insomnia 
• Hot flashes
• Mild cognitive disturbances and anxiety

Review of Systems (Summary):



 Positive ANA titer - 1:160 w/SLE pattern

 Increased lactulose/mannitol ratio - 0.45 (<0.1)

 Low-normal 25 hydroxy Vitamin D3 - 29 ng/mL

 Elevated Eosinophil Protein X >31.3 mcg/g (<=7.0)

 Elevated calprotectin >250 mcg/g (<=50)

 No growth of lactobacillus and bifidobacterium

 Blood celiac panel + for endomysial , antigliadin, and
transglutaminase antibodies
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Laboratory tests:



• The gut: 7.5 – 8.5 M (25–30 ft) long

• Sm Intestine 6-7 meters (20–23 feet) long

• Large Intestine is 1.5 meters (5 feet) long 

• 100 square meters of surface area – size of a tennis court

• Gut lumen is “not inside” the body

• Primary functions: 
• Digestion and absorption of nutrients

• Metabolism and detoxification

• Barrier to differentiate friend from foe

• Food absorbed through thousands of villi,

which are covered by millions of microvilli
15



Major Role of the Gastrointestinal Tract is
To act as a barrier to finely regulate the trafficking 
of macromolecules between the external 
(food/microbes) and internal environment 
(systemic, cells, tissues, etc)

When this complex barrier is broken, foreign 
macromolecules can enter, interact with the 
immune system, and result in an inflammatory 
response which can lead to a multitude of  local 
intestinal and systemic extraintestinal diseases
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Fasano and Shea‐Donohue, Nature Clinical Practice Gastroenterology & 
Hepatology September 2005 vol 2 no 9



Diseases
• Gastroenteritis inflammation of the intestines and is the most common disease 

of the intestines. 
• Ileitis is an inflammation of the ileum. 
• Colitis is an inflammation of the large intestine. 
• Celiac disease is a common form of malabsorption, affecting up to 1% of people 

of northern European descent. Allergy to gluten proteins, found in wheat, barley 
and rye, causes villous atrophy in the small intestine. Life-long dietary avoidance of 
these foodstuffs in a gluten-free diet is the only treatment. 

• Crohn’s disease and ulcerative colitis are examples of inflammatory bowel 
disease. While Crohn's can affect the entire gastrointestinal tract, ulcerative colitis 
is limited to the large intestine. Crohn's disease is widely regarded as an 
autoimmune disease. Although ulcerative colitis is often treated as though it were 
an autoimmune disease, there is no consensus that it actually is such. 
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Disorders
• Irritable bowel syndrome (IBS) is the most common functional disorder of the 

intestine. Functional constipation and chronic functional abdominal pain are other 
disorders of the intestine that have physiological causes, but do not have 
identifiable structural, chemical, or infectious pathologies. They are aberrations of 
normal bowel function but not diseases. 

• Diverticular disease is a condition that is very common in older people in 
industrialized countries. It usually affects the large intestine but has been known to 
affect the small intestine as well. Diverticular disease occurs when pouches form 
on the intestinal wall. Once the pouches become inflamed it is known as 
Diverticulitis.
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Leaky gut is a form of gut dysfunction 
which refers  to abnormal Intestinal or 
bowel hyper-permeability which 
occurs when the intestinal barrier is 
broken down.
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Tight junction



They perform three vital functions:
1. They hold cells together 

2. They block the movement of integral membrane proteins 
between the apical and basolateral surfaces of the cell, allowing the 
specialized functions of each surface (for example receptor-
mediated endocytosis at the apical surface and exocytosis at the 
basolateral surface) to be preserved. This aims to preserve the 
transcellular transport. 

3. They prevent the passage of molecules and ions through the space 
between cells. So materials must actually enter the cells (by 
diffusion or active transport) in order to pass through the 
tissue. (Tight junctions play this role in maintaining the blood-brain 
barrier.) 
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Guo, Weinbaum and Weinstein. A dual-pathway ultrastructural model for the tight junction 
of rat proximal tubule epithelium. Am. J. Physiol.: Renal Physiol., 285: F241-F257, 2003
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The tight junction consists of three major 
components: 

• Integral membrane proteins and lipids form the membrane component. 
• Cytoplasmic scaffolds and associated proteins form the intracellular 

component.
• Secreted and membrane tethered extracellular proteins form the 

extracellular component 
Tang Biology Direct 2006 1:37 doi:10.1186/1745-6150-1-37



• Claudins proteins that are the most important components 
of the tight junctions, where they establish the paracellular 
barrier that controls the flow of molecules in the intercellular 
space between the cells of an epithelium

• Occludin is a integral plasma-membrane protein located 
specifically at tight junctions and together with the Claudin 
group of proteins, is the main component of the tight 
junctions. Disruption of occludin regulation is an important 
aspect of a number of diseases. 

• Actin is a globular protein and one of its four functions in 
cells is to form microfilaments which give mechanical support 
to cells, and hardwire the cytoplasm with the surroundings to 
support signal transduction. 
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Furuse M,et al. "Occludin: a novel integral membrane protein localizing at 
tight junctions". J. Cell Biol.(1993) 123 (6 Pt 2): 1777–88.
Doherty GJ and McMahon HT (2008).Mediation, Modulation and Consequences of 
Membrane‐Cytoskeleton Interactions. Annual Review of Biophysics 37: 65–95. 
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Adapted from Advanced Drug Delivery Reviews (2004, 56:795–807).

Intracellular
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Glucose

Transcelluar Pathway
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Toxins

Poor 
digestion

Dysbiosis
Infections

NSAIDs

Antibiotics

AlcoholPoor diet

Endotoxemia & Inflammation
Food allergies & Intolerances
Immune system dysregulation
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• 75,000 deaths per year worldwide 

• Incidence is increasing

• Only 30% of heavy drinkers develop alcoholic steatohepatitis
(ASH) or ALD

• Hence, heavy drinking alone does not  lead to ASH and 
ALD 

• Animal and human studies implicate leaky gut and gut-
derived bacterial endotoxin in ASH and ALD 

• Forsyth, C. et al.  (2009). Alcohol 43, 163-172
• Keshavarzian, a. et al. (2009). J Hepatol. ;50(3):538-47
• Gramenzi, A. et al. (2006). Aliment. Pharmacol. Ther. 24, 1151–1161.
• Tsukamoto, H. (2007).. J. Gastroenterol. 42, 603–609.

29



Objective: Determine whether endotoxemia
occurs prior to development of ASH and 
whether gut leakiness is the primary cause of 
the endotoxemia in an animal model of ASH.

Methods: Assess time courses for development 
of gut hyperpermeability, nitric oxide production, 
oxidative injury to the gut, endotoxemia, and 
liver injury in rats during 10 weeks of daily 
alcohol gavage.

30
A. Keshavarzian et al. Journal of Hepatology 50 (2009) 538–547



A. Keshavarzian et al. / Journal of Hepatology 50 (2009) 538–547

• Alcohol-induced gut leakiness and endotoxemia
precede steatohepatitis

• ALD does not appear to be the cause of gut 
leakiness, but the consequence 
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A. Keshavarzian et al. Journal of Hepatology 50 (2009) 538–547

Inflammatory pathway activation
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Is it a cause or an effect?
33
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Tang Y et al. Alcoholism: Clinical and Experimental Research(July 2009); 
33(7)

Alcohol caused tissue oxidation, gut leakiness, 
endotoxemia, and ASH. L-NIL and L-NAME [NOS 
inhibitors], but not the d-enantiomers, attenuated all steps 
in the alcohol-induced cascade including NO 
overproduction, oxidative tissue damage, gut leakiness, 
endotoxemia, hepatic inflammation, and liver injury.
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Banan A et al. Alcohol (2007);41:447-460

Hypothesis: EtOH induces disruption of 
cytoskeletal assembly and barrier integrity 
(permeability) by activating NF-kB. 

Result:  NF-kB inhibitors preserved barrier
integrity

1. EtOH Activates NFkB nuclear translocation 
and NFkB dependent transcription

2. Results In instability in the assembly of 
actin myosin cytoskeletal network



EtOH

NFB Activation

Intestinal Hyperpermeability

Cytoskeletal Modification

iNOS

NO

Alcohol Liver 
Disease37

Toxins
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Giardiasis causes malabsorptive diarrhea.
• Giardia infection increased small intestine   

permeability
• Giardia increased phosphorylation of MLC 
and reorganized F-actin and zonula
occludens-1 (ZO-1), actions abolished by a 
MLCK inhibitor
• Hyper-permeability disappears on Giardia
clearance and correlates with reorganization 
of F-actin and tight junctional ZO-1 in an 
MLCK-dependent manner.

39
Scott et al. Gastroenterology (2002);123:1179-1190

Infective Agents as a Initiators of Leaky Gut



• H. pylori strain SS1 infection increased gastric, 
but not small intestinal, permeability in 
C57BL/6 mice.

• Hyperpermeability occurred in the absence of 
host inflammatory cells by disrupting the tight-
junctional proteins

40

Infection and Immunity, (Dec 2005);73(12): 7844-7852

Infective Agents as a Initiators of Leaky Gut

• Conclusion: Certain strains of H. pylori 
express an outer membrane protein that on 
contact with an unidentified cell surface 
component activates MLCK; phosphorylates 
MLC; disruption of the cytoskeleton (disrupts 
occludin, claudin-4, and claudin-5); leading to 
disruption of tight junctions resulting in 
hyperpermeability.



• Animal studies have shown that myocin light chain kinase (MLCK) plays a 
central role in immune, stress or bacterial endotoxin-mediated increase in 
intestinal permeability and subsequent inflammatory response

• The increase in intestinal permeability in mice was associated with an 
increase in intestinal MLCK gene and protein expression 

• Inhibition of MLCK activity with known pharmacologic inhibitors including 
ML-7 or PIK prevented the increase in intestinal TJ hyperpermeability.

• Pharmacologic inhibition of MLCK activity and increased intestinal TJ 
permeability prevented the subsequent development of intestinal 
inflammation in mice

Scott KG, Meddings JB, Kirk DR, Lees- Miller SP, Buret AG. Intestinal infection with Giardia
spp. Reduces epithelial barrier function in a myosin light chain kinase dependent fashion. 
Gastroenterology. 2002; 123:  179–90.

Schwarz BT, Wang F, Shen L, Clayburgh DR, Su L, Wang Y, Fu YX, Turner JR. LIGHT 
signals directly to intestinal epithelia to cause barrier dysfunction via cytoskeletal and 
endocytic mechanisms. Gastroenterology. 2007; 132: 2383–94.41



• Patients with CD have a ‘leaky gut’ manifested by an increase 
in intestinal epithelial tight junction (TJ) permeability. 

Hollander D, Vadheim CM, Brettholz E,Petersen GM, Delahunty T, Rotter JI. Increased 
intestinal permeability in patients with Crohn’s disease and their relatives. A possible 
etiologic factor. Ann Intern Med. 1986; 105: 883–5.

• TNF-levels are directly correlated to severity

• TNF- causes a functional opening of intestinal TJ and at 
physiologically relevant concentrations (1–10 ng/ml), resulting 
in intestinal TJ hyperpermeability

Ma TY. Intestinal epithelial barrier dysfunction in Crohn’s disease. Proc Soc Exp Biol Med. 
1997; 214: 318–27.

Ma TY, Iwamoto GK, Hoa NT, Akotia V, Pedram A, Boivin MA, Said HM. TNF-alphai nduced
increase in intestinal epithelial tight junction permeability requires NF-kappa B activation. 
Am J Physiol Gastrointest Liver Physiol. 2004; 286: G367–76.

Van Deventer SJ. Tumour necrosis factor and Crohn’s disease. Gut. 1997; 40: 443–8.
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• Caco-2 cells, TNF--induced hyperpermeability is regulated by 
increased MLCK protein expression 

• Inhibition of MLCK protein expression prevented TNF-
induced hyperpermeability in intestinal TJ.

Ma et al TY, Boivin MA, Ye D, Pedram A, Said HM. Mechanism of TNF-{alpha} modulation of 
Caco-2 intestinal epithelial tight junction barrier: role of myosin light-chain kinase protein 
expression. Am J Physiol Gastrointest Liver Physiol. 2005; 288: G422–30

Ferrier L, Mazelin L, Cenac N, Desreumaux P, Janin A, Emilie D, Colombel JF, Garcia- Villar 
R,  ioramonti J, Bueno L. Stressinduced disruption of colonic epithelial barrier: role of 
interferon-gamma and myosin light chain kinase in mice. Gastroenterology. 2003; 125: 
795–804.
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• Human patients with CD have increased in MLCK protein 
expression

• MLCK protein abundancy in CD intestinal tissue directly 
correlated with the level of intestinal inflammation  

Blair SA, Kane SV, Clayburgh DR, Turner JR. Epithelial myosin light chain kinase expression 
and activity are upregulated in inflammatory bowel disease. Lab Invest. 2006; 86: 191–
201.
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TNF

MLCK abundancy

MLC phosphorylation

Intestinal hyper-permeability

Inflammation
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• TNF--induced increases in MLCK promoter activity was 
mediated by NF-B1 site (48 to 57) - deletion of this site 
resulted in a complete loss of response to TNF-treatment.

• The NF-B1 and NF-B2 (–325 to –316) sites have opposite 
regulatory action on MLCK promoter activity. 

• p50/p65 dimer binding to the NF-B1 site up-regulates the 
MLCK promoter activity, while p50/p50 binding to the NF-B2 
site down-regulates the promoter activity. 

MLCK is regulated by NFB

46

Dongmei Ye, Thomas Y. Ma, Cellular and molecular mechanisms that mediate basal 
and tumor necrosis factor-α-induced regulation of myosin light chain kinase gene 
activity.J. Cell. Mol. Med. Vol 12, No 4, 2008 pp. 1331-1346



• Various insults to the GI tract may lead to 
activation of NFkB

• NFkB activation up-regulates MLCK (myocin
light chain kinase) abundancy

• Increased MLCK abundancy leads to hyper-
phosphorylation of MLC resulting in cytoskeletal
changes to the tight junctions which increases 
intestinal permeability

• Gut hyper-permeability results in increased 
serum endotoxin levels

• Elevated serum endotoxin levels are associated 
with a multitude of diseases

47



Trigger

NFB Activation

Intestinal Hyper‐permeability

Cytoskeletal Modification

iNOS

NO

MLCK

MLC‐P

Endotoxemia

TNF
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Endotoxins

GI inflammation and leaky gut initiate a cascade 
of signaling  events that can increase inflammation.

Scharz B, et al. Intestinal ischemic reperfusion syndrome: 
pathophysiology, clinical significance, therapy: Wien Klin
Wochenschr1999;111(14):539‐48. 

Systemic  
Inflammation

Antigens

Liver Stress/ 
Kupffer Cell 
Activation

Digestion & Barrier 
Integrity Problems

Localized 
Inflammation
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“Angry Fat”



1. Obesity
Bajzer M and Seeley R. Nature. 2006;444:1009-10.

2. Alcoholic Liver Disease
Banan A, et al. Alcohol 41 (2007) 447-460

3. Systemic and localized Inflammation
Scharz B, et al. Wien Klin Wochenschr,1999;111(14):539-48. 

4. Diabetes Type 1 and 2
Bosi E, et al. Diabetologia (2006) 49:2824–2827
Chen F,  BBRC Vol 332 p1, 2005
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“It is now becoming evident that an aberrant 
epithelial barrier function plays a central role in 
the pathophysiology of IBD. Thus a better  
understanding of the intestinal epithelial barrier 
structure and function in healthy and disease 
states such as IBD will foster new ideas for the 
development of therapies for such chronic 
disorders.”

Laukoetter MG er al. World J Gastroenterol 2008 
January 21; 14(3): 401-407



“These findings indicate the presence of a 
subclinical enteropathy associated with type 1 
diabetes that is already detectable before 
clinical onset of the disease, and suggest that 
the small intestine is an organ participating in 
the pathogenetic process of type 1 diabetes.”

Bosi E, Molteni L, et al. Increased intestinal permeability precedes clinical onset of 
type 1 diabetes. Diabetologia. 2006 Dec;49(12):2824-7.
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Visser J et al. Ann N Y Acad Sci. (May 2009);1165:195-205

There is growing evidence that increased 
intestinal permeability plays a pathogenic role in 
various autoimmune diseases including CD and 
T1D. Therefore, we hypothesize that besides 
genetic and environmental factors, loss of 
intestinal barrier function is necessary to develop 
autoimmunity



• Endotoxin is detected in the blood of healthy individuals 
• After a high fat meal, endotoxin levels increased by 50%
• Endotoxin upregulates expression of proteins in 

endothelial cells associated with atherosclerosis (e.g., E-
selectin, iCAM, vCAM)

• Elevated endotoxin levels are correlated with increased 
risk of atherosclerosis

“Low-grade endotoxemia may contribute to the 
postprandial inflammatory state and could represent a 
novel potential  contributor to endothelial activation 
and the development of  atherosclerosis”. 

54

Erridge C et al. Am J Clin Nutr 2007; 86: 1286-92.



Mehta NN, et al.  Diabetes 2010;59:172‐181.

Endotoxemia induced systemic insulin 
resistance without effecting pancreatic β-
cell  function.  In adipose tissue, 
endotoxemia suppressed insulin receptor 
substrate-1 coincident with local activation 
of innate and acquired inflammation.



Lack of mucosal integrity (leaky gut) with 
consecutive local and systemic inflammation 
may worsen the clinical symptoms of chronic 
heart failure

56

Sandek A et al. Curr Opin Clin Nutri Metab Care 2008; 11:632-639



• Chronic fatigue syndrome patients have 
elevated levels of IgA antibodies to LPS

• Severity of illness is correlated with serum 
IgA levels to LPS (endotoxin)

• Implicates gut hyper-permeability in CFS

57

Maes M et al. Journal of Affective Disorders (2007); 
99: 237-240



“It has recently been reported that untreated CD 
predisposes to autoimmune disorders such as 
insulin dependent diabetes mellitus, Hashimoto’s 
thyroiditis, autoimmune hepatitis, and connective 
tissue diseases. One could hypothesise that 
zonulin opens small intestinal TJs during the early 
stages of CD and permits entry of putative 
allergens into the intestinal submucosa where an 
autoimmune response is elicited.”

58

Fasano A, Intestinal zonulin: open sesame! Gut, 2001;49;159-162



Zonula occludens toxin derived from Vibrio
cholerae interacts with a specific intestinal epithelial 
surface receptor, with subsequent activation of a 
complex intracellular cascade of events that 
regulate tight junction permeability. We postulated 
that this toxin may mimic the effect of a functionally 
and immunologically related endogenous modulator 
of intestinal tight junctions...A novel protein, 
zonulin, was identified that induces tight junction 
disassembly  …

59

Wang W et al. J Cell Sci. 2000 Dec;113 Pt 24:4435-40.



Zonulin likely plays a pivotal role in tight junction 
regulation during developmental, physiological, 
and pathological processes, including tissue 
morphogenesis, movement of fluid, 
macromolecules and leukocytes between the 
intestinal lumen and the interstitium, and 
inflammatory/ autoimmune disorders.

60

Wang W et al. J Cell Sci. 2000 Dec;113 Pt 24:4435-40.



• The anatomical and functional arrangement of the gastrointestinal
tract suggests that this organ, beside its digestive and absorptive
functions, regulates the trafficking of macromolecules between
the environment and the host through a barrier mechanism. 

• Under physiological circumstances, this trafficking is safeguarded by 
the competency of intercellular tight junctions, structures whose 
physiological modulation is mediated by, among others, the 
recently described protein zonulin. 

• To prevent harm and minimize inflammation, the same paracellular 
pathway, in concert with the gut-associated lymphoid tissue and the 
neuroendocrine network, controls the equilibrium between 
tolerance and immunity to nonself antigens. 

61

Fasano A. Physiological, Pathological, and Therapeutic Implications of Zonulin-
Mediated Intestinal Barrier Modulation American Journal of Pathology. 2008;173:1243-
1252



• If the tightly regulated trafficking of macromolecules is jeopardized 
secondary to prolonged zonulin up-regulation, the excessive flow of 
nonself antigens in the intestinal submucosa can cause both 
intestinal and extraintestinal autoimmune disorders in 
genetically susceptible individuals. 

62

Fasano A. Physiological, Pathological, and Therapeutic Implications of Zonulin-
Mediated Intestinal Barrier Modulation American Journal of Pathology. 2008;173:1243-
1252
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• Autoimmune diseases involve a miscommunication between innate 
and adaptive immunity.

• Molecular mimicry or bystander effects alone may not explain entirely 
the complex events involved in the pathogenesis of autoimmune 
diseases. Rather, the continuous stimulation by nonself antigens 
(environmental triggers) appears necessary to perpetuate the 
process

• In addition to genetic predisposition and the exposure to the 
triggering nonself antigen, the third key element necessary to 
develop autoimmunity is the loss of the protective function of 
mucosal barriers that interface with the environment (mainly the 
gastrointestinal and lung mucosa). 

64

Fasano A. Surprises from celiac disease. Sci Am. 2009 Aug;301(2):54-61



Autoimmune process can be arrested if the 
interplay between genes and environmental 
triggers is prevented by re‐establishing intestinal 
barrier function. . . This review is timely given the 
increased interest in the role of a “leaky gut” in the 
pathogenesis of gastrointestinal diseases and the 
advent of novel treatment strategies, such as the 
use of probiotics.

Fasano A, Shea-Donohue T. Nat Clin Prac Gast Hep. 2005;2:416-422. 



“A leaky gut has been recently proposed 
to be a universal initiating trigger for 
autoimmune diseases”

Fasano A. Surprises from celiac disease. Sci Am. 
2009 Aug;301(2):54‐61



There is a long line of individuals 
with gastrointestinal problems who 
are looking for solutions…. 
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• Poor diet

• Medications

• Infections

• Toxins (metals, molds)

• Inadequate digestive enzymes, hypochlorhydria, and 
altered pH

• Imbalanced ecology 

• Impaired intestinal permeability

• Altered neuroendocrine balance and autonomic function

68



• Input into the GI tract
– History and intake
– Food Diary

• Identify Food Allergens
– History and intake
– Elimination diet

69
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Elimination Includes:
• All Dairy products

• Fatty Meats

• Gluten and corn

• Soy

• All alcohol and caffeine containing 
products

• Foods containing yeast or foods that 
promote yeast overgrowth



 3 - 4 weeks after elimination diet
 Symptom-free baseline 
 May have exacerbation of previous 

symptoms or new symptoms



• Input into the GI tract
– History and intake
– Food Diary

• Identify Food Allergens
– History and intake
– Elimination diet
– Antibodies IgA, IgG, IgE

72
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Celiac Sprue



Groups n % Positive Stool Test
Normal Volunteers 65 29%
Autoimmune Dz 2747 62%
Abdominal Sx’s 1366 63%
Family Hx GS/Celiac 1217 68%
Microscopic Colitis 419 69%
Chronic fatigue 141 61%
All other Sx’s 604 63%
Celiac Sprue 45 100%

74 Dr. Kenneth Fine personal communication



• Input into the GI tract
– History and intake
– Food Diary

• Identify Food Allergens
– History and intake
– Elimination diet
– Antibodies IgA, IgG, IgE

• Digestive Evaluation
– History and intake
– HCl acid challenge 

75



• Bloating, belching, burning and flatulence 
immediately after meals

• Excess gas in upper intestine
• Ingestion, diarrhea, constipation
• Iron deficiency
• Multiple food allergies
• Nausea after taking supplements
• Peeling or cracking fingernails
• Sense of “fullness” after eating
• Undigested food in stool
• Associated with increased H. Pylori infection

76



• Input into the GI tract
– History and intake
– Food Diary

• Identify Food Allergens
– History and intake
– Elimination diet
– Antibodies IgA, IgG, IgE

• Digestive Evaluation
– History and intake
– HCl acid challenge
– Chymotrypsin
– Pancreatic elastase 1
– Elevated meat/vegetable fibers
– Putrefactive SCFAs  

77



• Absorptive Markers
– Triglycerides
– LCFA
– Cholesterol
– Phospholipids
– Fecal Fat (total)
– D-xylose test

• Hyperpermeability
– Lactulose: Mannitol ratio (<0.1)
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• Microbiology Evaluation
– Bacteriology

– Beneficial microflora
– Opportunistic microflora
– Pathogenic microflora
– SB Bacterial overgrowth

– Mycology
– Parasitology
– Antibodies and Antigens
– Metabolites
– Jejunal aspiration
– Breath tests (hydrogen, 14C 

glycocholic acid,     13C-14C D-xylose)
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• Metabolic Markers
– SCFA
– N-butyrate
– pH
– Beta-glucuronidase
– Lithocholic: Deoxycholic acid

• Immunology Markers
– Eosinophil Protein X
– Calprotectin

80



• Input into the GI tract
• Digestion
• Absorption
• Interpretation
• Elimination
• Hyper-permeability
• Gut Microflora
• Immunology
 Inflammation
 Immune dysregulation

81

Inflammation/Immune

Immunology Markers
– Eosinophil Protein X
– Calprotectin



• Ca- and Zn-binding protein in neutrophils and macrophages

• Accurate, reproducible and stable

• Indicator of gastroduodenal damage

• Increases in gastrointestinal inflammation  (e.g., IBD  4- to 
20-fold   ) 

• Increases rapidly with NSAIDs (e.g., naproxen,   2- to 4-fold 
within 7 days) 
 Costa F, et al. Dig Liver Dis 2003; 35:642-647

 Tibble JA, Bjarnson I. Drugs Today (Barc). 2001 Feb;37(2):85-96

 Tibble JA, et al. Gut 1999; 45: 362-67
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Remove

Replace

Re-inoculate

Regenerate
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 The initiator
 Pathogenic 
 Toxic materials
 Allergenic foods
 Gluten

85

 Pharmaceuticals
 Berberine microbial formula  
 Essential aromatic oil microbial 

formula
 Saccharomyces. boulardii –



 Restore proper digestion
 Stomach acid (insufficiency is very 

common, especially as we age)
 Intrinsic factor
 Digestive enzymes
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 Stomach acid support 
formula

 Enzyme support formulas



 Provide prebiotics
 Re‐inoculate with probiotics to limit 

proliferation of pathogenic bacteria, 
Candida, and microbes and maintain a 
desirable balance of GI microflora. 
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Choose Well-studied Probiotics to 
Balance Your Patients’ Microflora
Hundreds of studies

L. Plantarum 299V
L. acidophilus NCFM / B. lactis BI‐07

make these probiotic strains a fantastic 
choice

Enhances digestion
Strengthens GI barrier

Balances immune function
Competes with pathogenic 

microbes
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 Provide prebiotics
 Re‐inoculate with probiotics to limit 

proliferation of pathogenic bacteria, 
Candida, and microbes and maintain a 
desirable balance of GI microflora. 
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 Prebiotic factors and fiber
 Scientifically validated probiotics GI support 

formulas
 Saccharomyces. Boulardii
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 Provide proper nutrition to heal and 
regenerate the gastric and intestinal 
mucosal cells

 Medical food to support leaky gut syndrome

 Medical food for conditions associated with 
inflammation and IBD

 Nutritional support for health intestinal lining





 Zinc‐carnosin formula for upper GI 
discomfort

 Provide relief of gastric and intestinal 
discomfort



In volunteers, indomethacin caused a threefold increase in 
gut permeability in the control arm; lactulose:rhamnose
ratios were 0.35 before indomethacin treatment and 0.88 
after 5 days of indomethacin treatment (p<0.01), whereas 
no significant increase in permeability was seen when ZnC
was coadministered. 
Conclusion: ZnC, at concentrations likely to be found in the 
gut lumen, stabilises gut mucosa... 

Mahamood A, et al. Gut 2007;56:168‐175. doi: 
10.1136/gut.2006.099929



Mahamood A, et al. Gut 2007;56:168‐175. doi: 
10.1136/gut.2006.099929



Clinical trials examining acceleration of healing 
and reduction of symptoms 

Shown Safe and Effective at Reducing the Symptoms 
and the Causes of Dyspepsia

(Dose of 150 mg/day)

• Endoscopically‐confirmed healing
64 % after 8 weeks

• “Remarkable improvement” in symptoms of   
indigestion: 70% after 8 weeks

• No side effects among 691 subjects in clinical 
trials

 Morise, K. (1992) Jpn. Pharmacol. Ther., 20, 235-244.
 Hayakawa, A., and Inoue, M. (1992) Jpn. Pharmacol. Ther., 20, 255-

264.
 Matsukura T  and Tanaka H. Applicability of Zinc Complex of L-

Carnosine for Medical Use -Biochemistry (Moscow), 2000



Shown to enhance conventional therapy

Four weeks after end of regimen: 
• Complete healing in 33 of 33 patients with 

zinc-carnosine + conventional therapy 
• Complete healing in 24 out of 28 patients 

taking only conventional therapy (P < 0.05; 
per protocol analysis)

Hojo M et al. Do mucosal defensive agents improve the cure rate 
when used with dual or triple therapy regimens for eradicating 
Helicobacter pylori infection? Aliment Pharmacol Ther, 2000; 14: 
193-201.

Combats H. pylori and heals the intestinal tract. 
Practitioner may be able to modify or reduce the use of 

other medications.



 Zinc‐carnosin formula for upper GI 
discomfort

 Antispasmodic intestinal support

 Provide relief of gastric and intestinal 
discomfort





 Removing what is obstructing 
and/or adding what is necessary 
to allow the body to heal itself

 Modify attitude, diet, and lifestyle 
of the patient to promote a 
healthier way of living

 Functional Medicine perspective 
address the environmental inputs

 Nutritional status
 Physical exercise
 Tauma
 Sleep
 Beliefs 
 Self Care
 Relationships



1. Begin inflammatory-modulating medical food -
work up to 2 scoops twice a day

2. Vitamin D3 (2000 IU) w/ isoflavones, 1 tablet BID
3. EPA-DHA (600 mg + 400 mg) and Vitamin E (20 

IU), 2 softgels tid
4. Addressed GI Issues with the 4R program
 Started on an elimination gluten-free diet
 Gastric acid and pancreatic enzyme 

replacement formulas with meals
 A combination of glutamine, deglycyrrhimized

licorice root, and aloe extract (3500mg/ 
500mg/ 50mg) 1 teaspoon added to her 
medical food shakes

 Bifidobacterium and lactobacillus combination 
each with 60 billion live organisms, 1 capsule 
BID100

Therapeutic Plan:
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• 100% reduction in hand pain
• She was able to open up jars
• Less swelling and redness in her feet able to wear 

shoes
• No migraines and very few headaches
• Higher energy levels
• Improved sleep
• Resolved intestinal gas.

4-week visit:



• No longer taking several of her medications
• Decreased Neurontin® dose from 9 to 3 tablets per 

day
• Having occasional and tolerable Raynaud‘s
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8‐week visit:

12‐week visit:
• Patient was off all her medications
• Was able to stand without pain for the first time in 

years
• Energy level was excellent and she was able to 

work in the yard 
• All of her abdominal symptoms were gone



 2+ lactobacillus and 3+ bifidobacterium
 Lactulose/mannitol ratio - lower 0.2 [0.4] (<0.1)
 25 hydroxy Vitamin D - low normal 42 ng/mL [29]
 Eosinophil Protein X -18.8 mcg/g [>31.3]  (<=7.0)
 Calprotectin - 35 mcg/g [>250] (<=50)
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12‐week visit:

Laboratory tests:
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100% decrease in MSQ score

Weeks on program

24

12

5 3 2 2



105




