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Treatment of Small intestine dysbiosis


 

Dysbiosis is characterized by intestinal flora being in a state of dys-symbiosis with the host.

A.  The are 100 trillion viable bacteria in the human gut comprised of 100-400 different species (about 10 times as many cells as are in the body).

1. Elie Metchnikoff, Russian Nobel prize winner, pioneered the concept of gut ecology.  His landmark book, The New Hygiene (1907), provided clear rationale for the importance of maintaining good gastrointestinal flora in order to prevent infection and maintain health.  He postulated that Bulgarian peasants lived long healthy lives because they consumed fermented milk products. He further suggested that Lactobacillus had a positive effect on the microflora of the colon.

2. Anaerobes and 1-10% facultative anaerobes comprise the bacteria in the intestines (the only aerobic bacteria present is Pseudomonas, and is present in very low levels).

3. This dynamic balance of bacterial species is maintained primarily by Lactobacillus acidophilus and Bifidobacteria bifidum.  These bacteria maintain the pH of the intestines (a decreased pH of the stool indicates good population of Bifidobacteria and L. acidophilus).  These bacteria also prevent pathogenic bacteria from proliferating and healthy bacteria from becoming toxic (prevent overpopulation).

4. Most of the bacteria in the intestinal tract are located in the colon.

5. The ability of L. acidophilus and Bifidobacteria to maintain this balance derives from:

a. production of organic acids that reduce intestinal pH thus inhibiting the growth of acid-sensitive pathogenic bacteria. (L. acidophilus: lactic acid, Bifidobacterium bifidum: acetic acid)

b. production of short-chained fatty acids (SCFAs) such as acetic, propionic, and butyric acids.  Acetic acid is the most plentiful and it has antimicrobial acitvity against yeast, molds, and bacteria.  SCFAs also increase colonic blood flow, stimulate pancreatic enzyme secretion, promote sodium and water absorption, potentiate intestinal mucosal growth, and may supply 5-10 percent of daily energy requirements.  Butyrate has many functions in the colon:  decreases ammonia absorption, induces differentiation of neoplastic cells, decreases inflammation of ulcerative colitis, decreases synthesis of cholesterol in liver, decreases stool pH.

c. production of endotoxins that kill pathogenic bacteria and yeast (lactocidin, lactobicillin, lactobreven, acidolin, etc.)

6. Each individual person has their own strains of bacteria.  Humans share a core of bacterial species, but there is great variability from person to person.  

B. Dysbiosis is occurs as a result of the disruption in the normal checks and balances of the normal g.i. flora.

1. Overuse of antibiotics has caused bacteria to mutate and develop antibiotic resistance.  Over the past 30 years strains of resistant bacteria have turned up for every bacterial disease.  In 1993, 70,000 Americans died as a result of hospital acquired antibiotic resistant infections (up from 13,000 in 1992). 

a. As an example, enterococci, particularly  E. faecium, is emerging as one of the most difficult to treat infections.  It is resistant to vancomycin and ampicillin (and erythromycin, tetracylcin, fluoroquinolones, and rifampin) and is commonly recovered in patients who have received multiple courses of antibiotics and have been hospitalized for prolonged periods.

b. Enterococci spread genes for resistance through plasmids that replicate in other gm. Positive species (e.g. staphylococci and streptococci). 

c. Enterococci are a cause of endocarditis and urinary tract infections.  

2. Antibiotic consumption occurs from prescription drugs and from eating antibiotics hidden in meat, poultry and dairy products.  Farm animals receive 30 times more antibiotics than humans.  80 different antibiotics used to prevent udder infections in dairy cows are allowed in certain concentrations in milk.  In a study at Rutgers University, antibiotics in milk at levels deemed safe by the FDA increased the rate at which resistant bacteria emerged from 600% to 2,700%.

Therefore, ABT may not be in the patient’s Hx, but conventional dairy needs to be explored.

3. Changes in bowel motility, malabsorption and maldigestion, g.i. inflammation can all contribute to dysbiosis and are each aggravated by dysbiosis. 

4. Stress, illness, and any physiological alteration in the gut can create dysbiosis.  Intense grief has been demonstrated to alterations in intestinal funciton including decreases sIgA, decreased motility, decreased glycocalyx…
· Large intestinal dysbiosis is often caused by a diet high in meat and saturated fatty acids.  Bacteroids, Klebsiella, and Proteus commonly overgrow as these organisms are necessary to complete the digestion of meat that enters the colon uncompletely digested.  The consequences of these populations overgrowing is (as a result of meat breakdown):

· ureatase production which breaks down urea into ammonia (toxic) which is likely the link 


between meat consumption and colon cancer.   

· increased pH of the stool which increases the risk of colon cancer as cell dysplasia occurs.

· decarboxylation of amino acids leading to toxic amines (chistamine, putricine, tyromine) that 





contribute to migraines (Hx of migraine and consitpation).

· tryptophanan breaks down tryptophan into procarcinogens

· B-glucoronidase deconjugates bile acids (and estrogens) into secondary bile acids.  These 


secondary bile acids and deconjugated estrogens stimulate mucosal metaplasia leading to 


increased risk of ulcerative colitis and colon cancer and can be reasorbed and will stimulate 





breast metaplasia [link between constipation and breast cancer].



Clinically, large intestine dysbiosis usually has diarrhea or constipation as part of the picture

· Small intestinal dysbiosis is usually due to colonization by Coccobacilli, Streptobacilli, yeast, and parasites.  Conditions that predispose to small intestine dysbiosis are gastric hypochloridria, pancreatic insufficiency, stasis, strictures, surgical blind loops, immune deficiency, malnutrition, stress, high carbohydrate diet.  About 20% of small intestinal dysbiosis is due to bacterial overgrowth; the majority is the consequence of yeast overgrowth.  The consequences of small intestinal dysbiosis are:

· intestinal villi blunting

· increased fecal nitrogen and nitrite formation (predisposes to stomach CA)

· hypoalbuminemia

· mononuclear cellular infiltration in lamina propria

· increased consumption of B12 by bacteria

· endotoxemia

· carbohydrate craving for energy production 2(to inability to absorb enough protein due to the yeast.  

· recurrent vaginal yeast infections

	Benefits of normal flora
	Adverse effects of dysbiotic flora


Deactivate trypsin and chymotrypsin

	

	

	synthesize short chain fatty acids:  butyrate, propionate, actetate
	Degrade dietary flavonoids

	Degrade toxins and xenobiotics
	Create secondary bile acids

	Prevent colonization by pathogens
	Activate proto-carcinogens

	Stimulate maturation of normal immune responses
	Stimulate dysfunctional immune responses


Hydrogenate dietary PUFA's

	
	

	Metabolize compounds to active ones (i.e.: 
plant lignans ( enterolactone and enterodiol

which are antioxidant, anti-tumor, hormone reg. 
salicin ( salicyl alcohol (saligenin) which is oxidized in the liver to salicylic acid (anti-inflammatory)
	Convert amino acids to amines and phenols

	
	Allow pathogens to colonize the gut

	
	Activate pro-carcinogens

	
	Deconjugate bile acids and estrogens

	
	Desaturate bile steroids

	
	Inactivate brush border enzymes

	
	Produce ammonia: cytotoxic, Proteus

	
	Consume vit. B12


C. Diagnosis of dysbiosis

1. Symptoms:  

· Small intestine:  abdominal distention, carbohydrate intolerance, drowsiness, malaise, fatigue, lactic acidosis, atopic eczema

· Large Intestine:  irritable bowel, inflammatory bowel disease, autoimmune dz, breast and colon CA.

· Do not forget to r/o more chronic and serious illnesses, particularly cancer and diabetes!

2. Stool culture, CDSA, O&P

3. Urinary indican test (Indican is a breakdown product of amino acids tyrosine, phenyalanine, and tryptophan.  With bacterial overgrowth there is increased protein breakdown leading to increased indicans.  Note a high indicans can also indicate protein maldigestion and malabsorption).  Good correlation pre- and post-treatment.  

4. Obermeyer measures protein break down products in the stool, again as an indication of bacterial breakdown of amino acids.

5. Yeast diagnosis requires 3 of the following 4:

a. symptoms of and risk factors for candidiasis: Candida questionnaire 

· chronic fatigue

· joint pain

· diarrhea

· gassy

· IBS

b. Stool positive for yeast:  send for C and S, and ask for “quantitative assessment” people can have high yeast and no Sx which indicates that their immune system is dealing with the yeast.  

c. serum IgG titer for candida antibodies (note a negative serum test does not rule out other species of yeast overgrowth). 

d. Low stool sIgA levels (High stool sIgA is due to binding to yeast and carrying it out of the gut).  Tells you how the person is dealing with the yeast.  If this value is low, the immune system is not dealing with the yeast.  Higher levels of IgA than IgG are present in patients with vaginal Candidiasis

Diagnostecs (0 to +5)


0:  no colonies present


1:  
about 5 colonies


2:  
< 25                                            


3:
<50, level to begin treatment


4:
<100


5:
confluent

Great Smokies (many Candida panels)

D. Treatment of Large intestine dysbiosis

1. Supply prebiotic factors:  

a. oligosaccharides containing foods (garlic, beans, carrots, onions, honey, beer, rye, asparagus, banana, maple sugar, oats, and Jerusalem artichoke).

b. Prebiotic factors:   Fiber:  

1. decreases high cholesterol.  High cholesterol increases putrefying bacteria and their products of putrefication 

2. decreases translocation of bacteria across the intestinal barrier into systemic circulation

3. oligo-saccharides (i.e. fructooligosaccharides act as a food supply to beneficial bacteria (esp. Bifidobacteria).

4. fermented foods:  kefir, tempeh, saurkraut  (Book of Jook:  live foods diet book)

2. Use probiotics, i.e. replenish beneficial flora.


1990 Study:  Demonstrated that many OTC products are contaminated or mislabeled


Obs and Gyn 75 p. 244, 1990

a. Viable strains include: 

· NCFM strain (available from Metagenics (Progena also has but can’t put the strain name on the 


label) 

· L. acidophilus HMF, HMF forte, Replete (do not use as a suppository as it will not dissolve 


completely d/t pH) Reserve Replete for severe dysbiosis (chronic ABT, radiation, 


chemo) as it is so concentrated that it “bombs” the gut w/ acidophillus and may cause 


diarrhea, gas , constipation, etc.

· L. acidophilus DDS-1 strain (available through Tyler)

· L. rhamnosus GG (Culturelle):  see below

· L. reuteri (will likely see more of this)

· L. casei Shirota, L. casei CRL-431, L. rhamnosus GR-1, L. fermentum RC-14 (gen. for 





research)

· Multiple strain products may create negative interactions between organisms

b. Other strains are available but viability and adherence have not been tested.

c. All probiotic products should contain the following information on their label:

1.) Viability:  colony forming units/gm  (cfu/g). > 2 billion for Lactobacillus and > 1 billion for Bifidobacterium)

2.) Strain:  should be identified (e.g. NCFM)

3.) Packaging:  dark container with instructions to store in refrigerator to minimize shelf die-off.  Freeze drying has not been conclusively demonstrated to work.  For traveling, use HMF which has microcoated colonies that are pH and heat resistant.  




To take, eat on an empty stomach with a large glass of water first thing in the morning, possibly 




at night

3. sIgG (similiar to sIgA) given in the form of milk from cows immunized with certain virus and bacteria.  These cows form antibodies to these organisms.  This passive immunity is transmitted to the ingested of the refined milk.  Bovine colostrum is another source of thes immunoglobulins.  

4. Lactoferrin, Lactoperoxidase and Lactic acid are enzymes that play a role in host immunological defenses against pathogens.  Note: colostrum contains these enzymes.

5. Lactobacillus GG (LGG; ATCC 53103) (culturelle)

a. Discovered in 1987 by Gorbach and Goldin.

b. Excellent adherence to human colon epithelium

c. Survives the low pH of gastric juice (survives at pH > 3)

d. Exhibits a dose-dependent effect such that supplementation of 1 billion bacteria daily is required for intestinal colonization.

e. The colonization by Lactobacillus GG is not permanent, lasting 1-2 weeks. It is used to create a foundation for other normal flora to reestablish.

f. Administration of Lactobacillus GG increases Bifidobacteria and lactobacilli levels.

g. There are no reports of side-effects or harmful effects with the supplementation of Lactobacillus GG (trials involving over 2000 people).

h. Lactobacillus GG has shown good efficacy in the treatment of acute diarrhea caused by rotavirus in children, bacterial diarrhea in children and adults, traveler’s diarrhea, antibiotic-associated diarrhea, Clostridium difficile relapsing diarrhea and colitis in children and adults.

· Dr. Alschuler gives L. GG for a month and during the last week she gives the L. acidophillus product and continues with it for a while.  

· During ABT, a recent study (unpublished) demonstrated that co-administration of probiotics maintained gut flora throughout ABT, whereas administration at the end of ABT did not prevent a drop in gut flora but brought gut flora back up to normal.  This may increase ABT resistant bacteria in the gut which can be good or bad.  Use probiotics for 1 month starting w/ the beginning of ABT.

· Children < 2 should not be given L. acidophilus, only B. bifidus which the baby can suck off of a finger and the mother should take as well.  

6. Lactobacillus reuteri has been studied extensively to prevent Salmonella in poultry.

a. L. reuteri secretes a broad-spectrum antimicrobial substance (reuterin). 

b. It has been identified in the human colonic and vaginal flora.

c. Appears to colonize well.

E. Treatment of Small intestine dysbiosis

1. Decrease carbohydrate intake (no grains, no legumes, no sugars, decrease fruits) and Increase protein intake [veggies, eggs, dairy (if tolerated), meat] and Avoid allergens.

2. Oligosaccharides (i.e. FOS) inhibit the binding of pathogenic bacteria to mucosa by stimulating the growth of beneficial flora.  Food sources include: carrots, onions, honey, beer, rye, asparagus, banana, maple sugar, oats, and Jerusalem artichoke.  Carrot juice is an ideal supplement.

3. Exercise caution with giving bifidobacteria or acidophilus in a highly permeable small bowel.  Theoretically, these bacteria can cross into systemic circulation and immunologically sensitize the individual against these species, thereby preventing adherence.


The R’s of intestinal support:  repair the mucosa, renew (nutrients and prebiotics), replenish 


(flora) 

4. Saccromyces boulardii is a yeast which is as a stimulator of sIgA and a specific treatment for antibiotic induced psuedomembranous colitis and diarrhea (Clostridium difficile).  However, it stimulates a specific component of sIgA not sIgA in general.  In addition, it is a yeast, which is transient and therefore as it dies off it add to the antigenic load.  Use this only in persons with no known allergy to yeast and who have bacterially induced dysbiosis. 

5. Lactobacillus sporogenes establishes optimal pH environment for Bifidobacterium and Lactobacillus to grow.  Very resistant and colonizes easily.  



Treatment of Candida




4 elements of yeast Tx: 4-6 month treatment




rotation of antifungal agent due to different yeast populations




adrenal/stress support




liver support to handle yeast die off and changing gut ecology


1 gram of poop has 1011 bacteria!





Pseudomonas


-can be a pathogen too, but usually in hospitalized pts





Bifidus:


- take up space, and do not allow yeast to grow there





Enterococci:


-usually found in the colon





Take home dysbiosis message:


Balanced GI flora will prevent cancer and systemic disease





Eczema in Peds 


-is hard to treat. Dr. Ross has had good success using acidophil-us (HMF)


-ok to give at any age





Dr. Ross says:


- give items to eradicate yeast before giving candida patients probiotics


- nystatin, diflucan, oregano oil, caprylic acid (see Dr. Crinnion’s protocol)





Candida Treatment Method:


detox (heal gut mucosa/ eliminate food sensitivities ( anti-Candida therapy


cyclical treatment of antifungals: alli-cin (allicin combined with cinnamonum oil, ADP, caprylic acid or nystatin


See � HYPERLINK "Candida.doc" ��Candida Related Complex�









