GI System Session 3
Metabolic Assessment



North
To
South

We want to work from the top to the bottom of the
GI system

If we don’t fix in order - we won't correct the
underlying issues

Can’'t go right to probiotics - have to start North

Metabolic Form does give us the order of some of
the systems



Evaluate

Evaluate each step of the GI system
Digest and absorb nutrients?

[s there disease in the GI tract? Al?
Improve gut/immune, diversity, gut/brain



Metabolic Assessment Form 02
Category | = Dysbiosis

Category I

Feeling that bowels do not empty completely
Lower abdominal pain relieved by passing stool or gas
Alternating constipation and diarrhea
Diarrhea

Constipation

Hard, dry, or small stool

Coated tongue or “fuzzy” debris on tongue
Pass large amount of foul-smelling gas

More than 3 bowel movements daily

Use laxatives frequently
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Dysbiosis

Disturbance to gut microbiota homeostasis
Due to imbalance in flora itself, changes in
their functional composition and
metabolic activities, changes in
distribution.

Can present in different ways/diseases

Relationship in microbe and host

Loss beneficial organisms, excess growth of

harmful pathogens, loss diversity



Dysbiosis

Dysbiosis - leaky gut - food allergies,
malnutrition, LPS infiltration - elevated total
toxin load and antigenic burden » immune
activation - systemic disease

Symptoms:

Recurrent gas/bloating. Cramping/urgency
Increased mucus, IBS, Loose or constipation
Brain fog, anxiety, depression, fatigue

Food sensitivities, carb intolerance, bad breath



Causes
Dysbiosis

SAD

Antibiotics - broad spectrum, meds
Chronic maldigestion, constipation
Stress, fear, anger

Infections

Low stomach acid

Systemic diseases

Toxin exposures

Low oxygen



Dysbiosis
SCFAs critical (Enterovite or fibers)

Fermented foods if tolerated
Go slow

If fiber makes it worse - motility issue

Lots of superfoods and diversity

No processed foods
Fried, oxidized, sugar, grains, etoh, dairy,
GMO, egg albumin for many

Celiac - cross reactive grains (rice..)



Metabolic Assessment Form
Category Il = Intestinal Permeability

Category 11

Increasing frequency of food reactions
Unpredictable food reactions

Aches, pains, and swelling throughout the body
Unpredictable abdominal swelling

Frequent bloating and distention after eating
Abdominal intolerance to sugars and starches
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INFLAMMATORY, IMMUNOLOGICAL,
AUTOIMMUNE AND NEOPLASTIC REACTIONS




CLINICAL PRESENTATION OF INTESTINAL PERMEABILITY

( Gastrointestinal Symptoms ]

= Increased Reactions to Foods

= Chronic Gastrointestinal Symptoms
= Diarrhea
= Abdominal Pain
= Bloating

= Inflammatory Bowel Condition
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( No Gastrointestinal Symptoms ]

= Autoimmunity (non-gastrointestinal)
= Chronic Pain

< Chronic Depression

= Chronic Fatigue

= Multiple Food Sensitivities



Metabolic Assessment Form 03
Category Ill = Loss of Immune Tolerance

Category III

Intolerance to smells

Intolerance to jewelry

Intolerance to shampoo, lotion, detergents, etc
Multiple smell and chemical sensitivities
Constant skin outbreaks
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III. Immune
Tolerance

More than just a leaky gut

Dendritic cells, low SigA, T cell activation
Your body no longer turn off reactions
Oral tolerance - foods

Chemical tolerance - chemicals

Self - Al reactions



Metabolic Assessment Form
Category IV = Hypochlorhydria

Category IV

Excessive belching, burping, or bloating
Gas immediately following a meal
Offensive breath

Difficult bowel movements

Sense of fullness during and after meals

Difficulty digesting fruits and vegetables;

undigested food found 1n stools
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MAIN CAUSES FOR HYPOCHLORHYDRIA

OD Gegenerati

Gut

)

V. 4/

} HeL @

J Parasympathetic
Output
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Vagal Activity
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IMPACT OF HYPOCHLORHYDRIA ON THE GUT

l Breakdown of protein ‘1'

l Pancreatic enzyme release —— > Maldigestion
N

l Gallbladder contraction

Inability to sterilize small intestine —> SIBO

T Antigen exposure to the gastrointestinal immune system

Alters intestinal pH —> Limits microbiome diversity
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IV. Low
HCL (acid in
the
stomach)

Ability to digest proteins

Bloated after protein foods?

Bad breath with bloating after protein?
Supplement initially
Do a HCL test (with HCL or ACV)
Use until you are done treating the whole gut
Chronic need - may mean gut/brain
degeneration
Chewing adequately? 30-40 ideal.



Metabolic Assessment Form 04
Category V = Gastric/Duodenal Ulcer

Category V

Stomach pain, burning, or aching 1-4 hours after eating 0 1 2
Use of antacids 0 1 2
Feel hungry an hour or two after eating 0 1 2
Heartburn when lying down or bending forward 0 1 2
Temporary relief by using antacids, food, milk, or

carbonated beverages 0 2
Digestive problems subside with rest and relaxation 0 2
Heartburn due to spicy foods, chocolate, citrus,

peppers, alcohol, and caffeine 0 1 2
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V. Gastritis,
H. Pylori,
Duodenal
Ulcer

Lose the ability to make HCL

This can be serious!

Nausea, burning, reflux

Primary cause H Pylori - shuts down the

parietal cell (which makes HCL)

Dx: breath test, stool antigen, biopsy
Ab not accurate - only tells exposure
Iron low TIBC high

Burning even on antacids

Check H. Pylori, Al, cancer



Symptoms of Gastritis
‘ Loss Black, ‘
of appetite  tarry stools

Nausea or Abdominal
recurrent upset bloating
stomach
D
m\sj
> N
> ’ A

Vomiting blood or
coffee ground-like

material

Burning or gnawing
feeling in the stomach
between meals or at night

Abdominal pain

Indigestion Hiccups




Esophagus
ulcer

Storlnach \ Gastric ulcer

Healthy Gastritis




HEALTH CONCERNS WITH HELICOBACTER PYLORI INFECTION b7

/‘$$ HCL ——> Iron malabsorption Anemia/

~——> B-12 malabsorption Malnutrition
Suppresses ~———> Calcium malabsorption => Osteoporosis

. < Parietal
( Helicobacter Pylori )/7 Cells —> |HCL —> SIBO

\a +HCL —> | Microbiome Diversity
/—A Cardiovascular Risk

Damaged Vascular Endothelium
\-7 Cerebrovascular Risk

Antibody Molecular Mimicry —> Parietal cells = Autoimmune
Gastric Metaplasia Gastric Lining — Gastritis
\l, Pancreas —> Type | Diabetes

t Gastric Cancer Risk Vascular Endothelium — Cardiovascular Disease
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Metabolic Assessment Form
Category VI = Pancreatic Enzyme Deficiency

Category VI
Roughage and fiber cause constipation
Indigestion and fullness last 2-4 hours after eating
Pain, tenderness, soreness on left side under rib cage
Excessive passage of gas
Nausea and/or vomiting
Stool undigested, foul smelling, mucus like,
greasy, or poorly formed
Frequent urination
Increased thirst and appetite
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VI.

Pancreatic

Enzymes Pancreatic insufficiency
Hard to absorb and digest plant fibers,
starches?

Not tolerate greens?

#1 cause is low HCL
Acidity in duodenum causes pancreatic
enzyme release

#?2 1s insulin resistance



3 MAIN REASONS FOR PANCREATIC ENZYME DEFICIENCY

Hypochlorhydria
{ Intestinal pH

to trigger pancreatic enzyme ‘/_\

release reflex

|

Pancreatic Enzyme
= Deficiency

Chronic
Hyperinsulinemia

Deletion of pancreatic
ATP reserves

-

Pancreatic enzymes
also used to
dampen inflammation

Chronic
Intestinal Inflammation
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Metabolic Assessment Form

Category VIl = Small Intestinal Bacterial Overgrowth

Category VII
Abdominal distention after consumption of
fiber, starches, and sugar 0 1 2
Abdominal distention after certain probiotic
or natural supplements
Lowered gastrointestinal motility, constipation
Raised gastrointestinal motility, diarrhea
Alternating constipation and diarrhea
Suspicion of nutritional malabsorption
Frequent use of antacid medication
Have you been diagnosed with Celiac Disease,
[rritable Bowel Syndrome, Diverticulosis/
Diverticulitis, or Leaky Gut Syndrome? Yes No
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VII. SIBO

All foods bother and cause bloating
Can get testing (breath)
You want to avoid bloating due to increasing
bacteria moving into SI
FODMAP (with or without keto)

10 days - if helpful - likely SIBO
Often due to antacids, low HCL

Treatable causes - others
Malabsorption - can be degenerated ENS
DGL, slippery elm and some will flare



SIBO

Ileocecal valve

Controlled by the enteric nervous system
Distend/bloat with any eating
Causes: Lack HCL

Valve closure issues: brain gut/enteric
99% recurrence rate
Critical not to get worse - destroys microvilli
and malabsoprtion will occur
Transcellular



SIBO

Use pure products - otherwise may irritate
SCFA

Glutathione

Enzymes

Vagus nerve exercises can help

For more - see Gut-Brain



SIBO PHYSIOLOGY AND VICOUS CYCLES

Micronutrient Mineral
deficiencies malnutrition

Microcytic ¢ ¢ I lobi ?

anemia 6 Iron €= e

Nutrient 1§ Hemoglobin Abnormal

Megaloblastic & B12 < Malabsorption ¥ Transport proteins ~ 0smolarity Disrhda ¥ Motility = Constipation

suss ¢‘ Protein \ \ ﬂ R f \

1 Osmolarity

Edema

3 § Globulin  § Albumin Motlhty ;
@ malabsorption 1 Fermentatlon
M :\l\;trlent. Damage to / ; of intestinal fluid § Methane
alabsorption brush border mucosa Xanthine Protein Deficiency ) T
" Bacterial Bacteria metabolize sttentron \
L] E(hano_l r:::z:::: )f(:";m K dehydrogenase  competition with carbohydrates to !
Production p host for protein $ Short-chain fatty acids § Gas formanon Opening of

Large intestinal bacterial

- = gram-negative bacterial ileocecal valve
Lipopolysaccharide (LPS) \______-———[ 1 Bacteria In Small Intestine ]J A
systemic translocation Y 7id

¢ translocation into small intestine
LPS activation of - Metabolize bile salts to
hepatic macrophages § Motility unconjugated or 1 Motility and
leading to release and ICV valve insoluble compounds Valve dysfunction
of hepatotoxic factors control \1,
¢ Local
intestinal 1 Production of Impairment of bile salt Enteric Nervous
4 TNF-alpha > inflammatory Destruction of bacterial micelle complex I System Degeneratlon I
\1, response =3 | Intestinal Migrating peptidoglycans \L [ Product of Lithocholic Acid ]
S ; ﬂ Motor Complex ¥ Luminal - ———
ystemlc nflammation Contantatiohe oF Fat Malabsorption 1) xida !ve s‘ress
Oxidative stress To migrating

IgA, 1gM, 1gG

to immunocytes
Steatorrhea S - yt motor complex
vitamin deficiency ‘ll
Defective luminal ‘b Damage to
] Z complement activity intestinal mucosa

B vitamins A, D, E, and K

Intestinal
Inflammation

[ Gut Mucosa Immune Dysregulation

. Depressmn
* Weight gain
* Chronic pain
* Insulin resistance

* Up-regulation of inflammation
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Metabolic Assessment Form
Category VIl = Gallbladder Dysfunction

Category VIII
Greasy or high-fat foods cause distress 0O 1 2 3
Lower bowel gas and/or bloating several hours

after eating 0O 1 2 3
Bitter metallic taste in mouth, especially in the moming 0 1 2 3
Burpy, fishy taste after consuming fish oils 0O 1 2 3
Difficulty losing weight 0O 1 2 3
Unexplained itchy skin 0O 1 2 3
Yellowish cast to eyes 0O 1 2 3
Stool color alternates from clay colored to

normal brown 0O 1 2 3
Reddened skin, especially palms 0O 1 2 3
Dry or flaky skin and/or hair 0O 1 2 3
History of gallbladder attacks or stones 0O 1 2 3
Have you had your gallbladder removed? Yes No

!



VIIL.

Gallbladder
Dysfunction

When you score - consider if you are eating fat
(or naturally avoiding)
Most overlooked area with GI dysfunction
GB out - cystic duct becomes a GB and you can
still have problems.

Need lipases, bile salts
Chronic low Vit D - could be fat malabsorption
and GB issues
Bitter metallic taste - bile issue
Fish oil burps - fat digestion issue



NORMAL GALLBLADDER FUNCTION

Cholesterol Synthesis ) Normal Gallbladder
Into Bile Salts Contraction

4

Bile Release
Bind to receptors l Absorption of
in the gut and Emulsify fat essential fajcty
regulate the acids
microbiome l
Fat digestion )
Absorption of
fat-soluble
Activate vitamins A, D, E,
microbiome—physiology Hepatobiliary secretion and K
axis of phase Il end products
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GALLBLADDER DYSFUNCTION

Silent GaIIstones
Risk for
Impaired Gallbladder [ ]
[ Bile Salt Synthesis J = | Sludge Formation 9' Gallstones Ié Ga(I:I:rI]aci(rier
’ / Gallstone
Obstruction

[ Functional Gallbladder Symptoms ] ¢
¢ Intraluminal pressure as the

* Bloat.ing and distention gallbladder contracts against the
* Burping after fatty mea!s . obstructed outlet
* Upper back and abdominal pain ¢

* Chronic digestive complaints

* Abdominal pain and cramping
* Pain between shoulder blades
* Nausea and vomiting

. Microbiome
¥ Bile Salts [=>
Imbalance
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GB

Fat absorption issues
Issues with fat soluble nutrients
ADEK
Low K - low platelets
Dry skin
Poor nails



GB

BCPs - primary cause for GB dysfunction
Can’t tolerate keto?
High insulin promotes GB issues as well
Other RF’s

Female

Fertile

Fluffy

Fair

Forty



GB RF

Non-modifiable

5F’s

Native American
Mexican American
Family Hx Gallstones
Having diabetes

Modifiable:

Losing weight quickly
Sedentary

Pregnancy

High fat diet

Low fiber diet

Taking BCP or other
hormones



LACK OF EXERCISE AND GALLSTONE FORMATION 5

{ Exercise

[ ¥+ Vagal Activity J

[5 + Intestinal ]/-) \ [l IntestinaICircuIation)

mooth Muscle Contraction

[G Gallbladder Motility]

[ Gallstone Formation ]
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METABOLIC FACTORS FOR GALLSTONE FORMATION

(Metabolic Syndrome\ /—\
Abdominal Obesity [ Obesity ]
t Blood Pressure ')~

t Fasting Glucose Diabetes

t Triglycerides

d HDL )

/[ t Insulin Secretion ]\

[1 HMG-CoA Reductase ] - -
) [ Alters Bile Acid J (Impanrs Gallbladder Motlllty]

. Metabolism
t Cholesterol Synthesis

e ks

[ Gallstone Formation J

Dr. Datis Kharrazian copyright 2019




HORMONAL CAUSES FOR GALLSTONES 6

[f Progestins ]

- Oral Contraceptives - Hormone Replacement Therapy
- Estrogen Replacement Therapy

= Ovarian Cysts

- Physiological Mechanisms

-+ Genetics

v

t Cholesterol Secretion into Gallbladder | Bile Salt Secretion
{ Bile Salt Secretion + Gallbladder Emptying




NEUROLOGICAL AND ENTERIC NERVOUS SYSTEM MECHANISMS FOR GALLSTONES

Brain Injury  Neurodegenerative Chronic Intestinal Gut Medications
Disease Inflammation Neurodegeneration
¥ Vagal Motor Nuclei ¥ Enteric Neurons
Activity System Activity

} Gallbladder Motility Contraction/Motility/Ejection

|

Bile Stasis

|

[ Gallstone Formation ]
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MEDICATIONS THAT PROMOTE GALLSTONE FORMATION

[ Statins ]—P# HMG-CoA Reductase —> ¢ Cholesterol synthesis into bile

[ Thiazide Diuretics | === 1 Biliary cholesterol saturation

{ Ceftriaxone Antibiotic ]—> t Biliary sludge

( Octreotide/Somatostatin | === | CCK Release ——> } Gallbladder motility




Metabolic Assessment Form

Category IX = Impaired Hepatic Biotransformation

Category IX

Acne and unhealthy skin
Excessive hair loss

Overall sense of bloating
Bodily swelling for no reason
Hormone imbalances

Weight gain

Poor bowel function
Excessively foul-smelling sweat
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IX. Detox

capacity
Consider detox

10 day, daily, foods
Natural detox methods

Decrease toxins



Metabolic Assessment Form
Category X = Hypoglycemia

Category X

Crave sweets during the day

Irritable 1f meals are missed

Depend on coffee to keep going/get started
Get light-headed 1f meals are missed
Eating relieves fatigue

Feel shaky, jittery, or have tremors
Agitated, easily upset, nervous

Poor memory/forgetful

Blurred vision
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X. Low
blood sugars

Blood sugar course to come
Need to manage these
Eat more frequently

Eat with protein and fat
Add fibers



Metabolic Assessment Form

Category Xl = Insulin Resistance

Category XI

Fatigue after meals

Crave sweets during the day

Eating sweets does not relieve cravings for sugar
Must have sweets after meals

Waist girth 1s equal or larger than hip girth
Frequent urination

Increased thirst and appetite

Difficulty losing weight
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XI. Insulin

resistance
Course to come

Supplements

Low glycemic, IF, keto



Metabolic Assessment Form
Category Xll = Low Cortisol/Aldosterone

Category XII

Cannot stay asleep

Crave salt

Slow starter in the morning
Afternoon fatigue

Dizziness when standing up quickly
Afternoon headaches

Headaches with exertion or stress
Weak nails
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Metabolic Assessment Form 08
Category Xlll = Elevated Cortisol

Category XIII

Cannot fall asleep 0 1 2
Perspire easily 0 1 2
Under a high amount of stress 0 1 2
Weight gain when under stress 0 1 2
Wake up tired even after 6 or more hours of sleep 0 1 2
Excessive perspiration or perspiration with little

or no activity 0 1 2
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XII. Low
cortisol and

adrenals Stress reduction
Higl.l Sleep
cortisol

Adrenal support



Metabolic Assessment Form
Category XIV = Electrolyte Imbalance

Category XIV

Edema and swelling 1n ankles and wrists
Muscle cramping

Poor muscle endurance

Frequent urination

Frequent thirst

Crave salt

Abnormal sweating from minimal activity
Alteration in bowel regularity

Inability to hold breath for long periods
Shallow, rapid breathing
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XIV.

Electrolyte
imbalance Muscle cramping, salt cravings

Important for the gut

Important to help with constipation
Potassium bicarb , salt, water, magnesium
glycinate, sodium bicarb are all great
Electro-Ph Complex



Nutraceuticals to Support Electrolyte Balance

~

Water

KRR KK

Potassium Bicarbonate
Sodium Bicarbonate
Magnesium Glycinate

KRR K

Boron
Calcium Glycinate
Zinc Glycinate

Le.e. A
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Metabolic Assessment Form

Category XV = Low Thyroid Function

Category XV

Tired/sluggish

Feel cold—hands, feet, all over

Require excessive amounts of sleep to function properly
Increase in weight even with low-calorie diet

Gain weight easily

Difficult, infrequent bowel movements

Depression/lack of motivation

Morning headaches that wear off as the day progresses
Outer third of eyebrow thins

Thinning of hair on scalp, face, or genitals, or excessive
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hair loss 0O 1 2 3
Dryness of skin and/or scalp 0 1 2 3
Mental sluggishness 0O 1 2 3
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XV. Low
thyroid
function Important for gut function



Metabolic Assessment Form

Category XVI = Excessive Thyroid Hormones

Category XVI

Heart palpitations

Inward trembling
Increased pulse even at rest
Nervous and emotional
Insomnia

Night sweats

Difficulty gamning weight
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Female or

male
questions Hormones can be important for the overall

function and gut



