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Leaky Gut Syndrome &
Small Intestinal Bacterial
Overgrowth
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Disease Congilions/Symptoms
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Root Causes / Clinical imbalances

Overview of Gut

= The gut: 25-30 feet long
= 100 square yards of surface area
= Gut lumen is “not inside” the body
= Dynamic physiologic organ
® Primary functions:
= Digestion and absorption of nutrients

= Barrier to differentiate friend from foe
= Metabolism and detoxification
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Intestinal bacteria distribution in SIBO

A Normal Distribution of Intestinal Bacterial Flora
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The Pathogenesis

= 1. Failure of the Gastric Acid Barrier

= 2. Failure of Intestinal Clearance

Failure of the Gastric Acid Barrier
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Effects of long-term PPl treatment on producing
bowel symptoms and SIBO

Debora Compare’, Loredana Pica”, Alba Rocco’, Francesco De Giorgi”, Rosario Cuomo’, Giovanni Sarnelli”
Marco Romano'" and Gerardo Nardone™'

= Patients (42)with NERD not
complaining of bowel
" s symptoms

j—

o = esomeprazole 20 mg bid for 6
months
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= Prolonged PPI treatment may
produce bowel symptoms and

Lo SIBO.
i, = The strategy of step-down or
E: on-demand PPI therapy
r should be encouraged in
' il GERD.
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Proton Pump Inhibitor Therapy Use Does Not
Predispose to Small Intestinal Bacterial Overgrowth

esa O'Neill, MD?, Sarah B. Umar, MD?, Luc
n K. DiBaise, MD", Brian E. Lacy, MD” an

Shiva K. Ratuapki, MD", Taylor G. Ellington’, Mary-
Amy E. Fa-Orenstein, DO', George E. Burdick, MD
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= 1. Breakthrough surges of acid
production occur regulary.

Table 2. Comparison of GHBT positivity between PP users and
nonusers = 2. Even a few hours of pH below

4.0 -> inhibit bacterial

PPl users PPl nonusers

Breathtestcrterla (n=366) (2629  Pualue overgrowth.

H,>20; n (%) 71(13) 87 (14) 049

He>10,0 06 e o 9% = 3, The type of bacteria that are
1o () 77.04) 722) 928 found in hypochlorhydrc state ->
Either H,>20 o0 oropharyngeal microbes different
CH>15,n %) 12522 ey 058

et ST e e et et from gram (-) seen in intestinal
Pt o FA e L e dysmotility

= 4. Pancreatobiliary secretion ->
antibacterial activity -> inhibit
SIBO.

2012 Feb 14 [Epub ahead of print]

Extensive Atrophic Gastritis Increases Intraduodenal
Hydrogen Gas

Urita,’ i be,? Tadashi Maeda,’ Tomohiro Arita,’ Yosuke Sasaki,’
Ishii,’ hi 1 Akiro 1 Asuka 1 Makie Nanami,"
Kaoru Domon,? Susumu Ishihara,? Hirohito Kato,* Kazuo Hike,* Norikok Hara,* Shuji Watanabe,*
i ishi, i 1and Miki?

Taste 2: Intragastric and intraduodenal hydrogen levelsin relation to the grade of atrophic gastrits
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= The intraduodenal hydrogen levels were i with the prog ion of atrophic
gastritis.

= The influence of hypochlorhydria on bacterial overgrowth in the proximal small
intestine is more pronounced, compared to that in the stomach.

Gastroenterol Res Pract. 2008;2008:584929.

Failure of Intestinal Clearance

= Abnormal Intestinal Anatomy

= Failure of Intestinal Mechanical Clearance
(Intestinal Motility)
— Neuromuscular Diseases
— Diseases and Injury of the Gut Wall
== Radiation Injury
Inflammation
Connective Tissue Diseases

= Metabolic and Endocrine Disorders
— Thyroid Disease
— Diabetes mellitus

® Drug-Induced Dysmotility

= Surgery




SIBOS & SR4

= LPS
— induces the NK-kB-
mediated production of nitric
oxide.
= NK function is inhibited and
opportunistic infections.

Endotoerriz

= Chronic inflammatory condition
— Chronic Fatigue Syndrome
— allergic or auto-immune
diseases
= RA, asthma, multiple
sclerosis, Addison’ s
disease, lupus:--
— Nutritional deficiencies
— Increased absorption of
— e environmental toxins

Jonathan Cohen Nature 420, 885-891(19 December 2002)

SIBOS Y&aH =4

..... Histologic change; subtotal atropy and mucosal inflammation
= Facultative anaerobes;
injure the intestinal surface by direct adherence & production of enterotoxins
Aerobes;

= produce enzymes and metabolic products capable of causing epithelial cell injury

= Deconjugation of bile salt by bac
= Bile salt injury to the mucosal surface
= Mal absorption of fat

= Degradation of intestinal brush-border & pancreatic enzymes by
bac. Proteases
= Malabsorption of protein
= CHO malabsorption related to decreased brush-border hydrolase activities

= AA to Vasoactive amine by bac. Decarboxylase
— Dilation & contraction of bowel vessel
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Over time, up to 20 percent of patients
with NASH may develop cirrhosis.
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Leaky Gut Syndrome

(Increased Intestinal Permeability)

Pathophysiology of LGS

= 1. Endotoxemia
= 2. Ag-Ab immune complex
= 3. Detoxification impairment
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Cross-reactivity Model:
‘Leaky Gut’ and Autoimmunity

B cells form

Immune reaction I~
antibodies

occursby T& B
lymphocytes

Transmigration of Antibodi fuse self
bacteria or food (cartilage) with other
antigen through (bacteria, virus, microbe)

I t

Immune reaction occurs, resulting

in pain, swelling, tissue damage
Leaky gut P 9

Increased immune response to Klebsiella in patients with AS, UC,
CD and to Proteus in patients with RA

Intestine
Detoxification metabolism

Intestinal Phase 11T Entero-Hepatic Cycling (EFIC) of Xenobiotics
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By Epithelial Damage,

Pathogenic bacteria can produce toxins(endotoxin,
enterotoxin, etc) that can enter circulation and
increase toxic load

Progress of Problem

SIBO

l

Increased intestinal permeability
Increased load on liver detoxification pathways
Increased immune complexes in general circulation

Distant signs and symptoms

Symptoms associated with LGS

Abdominal pain Gas

Aggressive behavior Indigestion

Anxiety Mood swings

Asthma Nervousness

Bed wetting Poor exercise tolerance
Bloating Poor immunity

Chronic joint pain Poor memory

Chronic muscle pain Primary billiary cirrhosis
Confusion Recurrent bladder infections
Constipation Recurrent vaginal infections
Diarrhea Shortness of breath

Fatigue and malaise Skin rashes

FUO Toxic feelings

Fuzzy thinking

Solving the Digestive Puzzle, 1995

Common Clinical Conditions Associated
with Increased Intestinal Permeability

= Acne e Chronic fatigue e IBS

= Aging syndrome e Liver dysfunctions

= AIDS e Crohn’s disease e Malabsorption

= Alcoholism e Cystic fibrosis e Malnutirition

= Allergic disorders e Eczema . Muti;?l_e p_hemical

= Ankylosing e Endotoxemia sensitivities
spondylitis e Environmentaliliness ® NSAID entropathy

= Arthritis o Food allergies or ¢ Pancreatic insuff.
NInflammatory joint sensitivities e Psoriasis
dis. o Giardiasis o Reiter’s syndrome

" Asthma e HIV positive e RA

" Autism o Hives o Schizophrenia

* Celiac di . ory bowel e SLE

* Chemotherapy dis. o Thermal injury

= Childhood e Intestinal infections e Trauma
hyperactivity o Ulcerative colitis

Am J. Nephrol. 16: 500-05, 1996

Evaluation

SIBO
Intestinal Permeability
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Lactulose H, BREATH TEST
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Lactulose Hydrogen Breath Test

= |actulose ingestion (10 g lactulose in 20
mL water solution

= taken every 20 minutes for 3 hours

= Positive indication of bac. overgrowth
= baseline value of H2 or CH4 >20 ppm

= a >20 ppm increase in H2 or CH4 above the
baseline value within 3 hours

Glucose Challenge Test

= Normally absorbed before in reaches the large
intestine

= Metabolize by bac. in small bowel before
absorption of glucose

1. Fasting breath sampling
2. Ingestion of 75g glucose solution
3. Collect breath samples every 15mins for 2 hrs

Glucose Challenge Test

= Typical normal fasting breath sample
= <10 ppm of breath hydrogen or methane

= Positive indication of bac. overgrowth
= Rise of 12 ppm in breath hydrogen within 1 hr

= high fasting breath hydrogen or methane level >
20 ppm

Non-invasive assessment of barrier integrity and
function for Intestinal Permeability

= ASSESSMENT OF THE EPITHELIAL BARRIER
INTEGRITY

= FUNCTIONAL ASSESSMENT OF INTESTINAL BARRIER
LOSS
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Treatment

The 5R Program
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