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LEARNING OBJECTIVES

• Discuss non-pharmacological/dietary supplement solutions for digestive 
complaints- the roles of acid, bile, bitters, and enzymes

• Provide an update on the role of glutamine for overall gut function

• Review dietary supplement solutions for improving barrier function in the gut



CORE FUNCTIONS VS 
4R (OR 5R)



RATIONALE FOR DETOXIFICATION

• We ingest over 30-50 tons of food in a lifetime

• Like air & water, most food is laden with numerous chemicals that need to be detoxified 
properly, otherwise deposited in various tissues

• Most of us have lifestyle habits that further encourage more toxic burden, stressing 
detox capability of the liver

• Detoxification is the least expensive and least invasive method that will be 
used as a first-line approach (“REMOVE”) to treat GI illness

• Constipation is not just an inconvenience- it blocks proper detoxification and alters 
microbial balance.



• Proper Hydration
• Drink 6-8 glasses (48-64 oz) of water per day
• Helps to flush out water-soluble toxins

• Proper Elimination
• Establish proper BMs

• Mitochondrial function
• The liver (other than the heart) has the most mitochondria 

per cell
• Liver detoxification can be physically draining
• Important to limit exercise & emphasize rest

KEY POINTS TO FOLLOW BEFORE & 
DURING  DETOXIFICATION



ELIMINATION DIET

• 1st R: “Remove”

• Tool used to identify foods/substances causing food allergies/ 
intolerances/ sensitivities.

• Major food allergens eliminated for 2-3 weeks
• If/When Symptoms disappear

• Then, reintroduce these foods back into diet after every 3 days or so
• If symptoms reappear when food is removed again, patient may be allergic or 

intolerant to the food



MOST COMMON FOODS THAT 
CAUSE ADVERSE REACTIONS

ALSO:

• Corn

• Oranges

• Artificial Colors, 
Flavors

• Non-wheat 
gluten containing 
grains

• Non-organic 
meats/ veg.



SUPPORTING DETOXIFICATION

• Providing conjugation precursors: This may include the increased intake of 
amino acids needed for conjugation (glycine, taurine, glutamine, arginine, and 
ornithine), sulfur groups (N‐acetyl cysteine, lipoic acid, methionine, cysteine)

• Increasing glutathione levels: This can be accomplished quite well by the use of 
NAC, lipoic acid and the availability of the amino acids glycine, glutamic acid and 
cysteine. Since glutathione is used directly in Phase II detoxification and as a key 
cellular antioxidant, the importance of glutathione cannot be overemphasized.

• Providing co‐factors:  there are a number of known co‐factors for both the 
Phase I and Phase II detoxification enzymes, most of which are familiar vitamins 
and minerals. It is critical to ensure subjects have a robust reserve of these 
nutrients to ensure no detoxification enzyme has diminished activity due to 
depletion in an available cofactor.





THE BENEFITS AND CHALLENGES OF 
“DETOX” KITS

• Developed Kits that allow patients to “Detox” in 7, 14, 21 days etc.

• Typically developed around a ready-to-mix product (protein-based with detox ingredients).

• Helpful for patients that just want to be told how to do it and have all the products and instructions in 
one easy kit.

• Often well thought-out; primarily triggering elimination and phase 2 detox, prior to stimulating too 
much phase 1 (this is never one or the other, however).

• Differ in how much fasting is included and when the fasting is recommended.

• Some are easily modifiable for the patient, though there are limited options and often appears like a 
one-size fits all approach to detoxification.

• There are really only subjective outcomes to measure, rarely anything objective for patient or doc.



SUPPORTING DIGESTION



FUNCTIONAL HYPOCHLORHYDRIA

• Our body secretes acid primarily to digest food, therefore, fasting levels are not 
nearly as important as prandial levels (when you eat).

• If fasting gastric acid production goes down with aging, what happens to gastric pH 
during a meal?

young

Pharm Res. 1990 Jul;7(7):756-61. Pharm Res. 1993 Feb;10(2):187-96.

elderly



INCREASING STOMACH ACID

• Consider testing for hypochlorhydria or achlorhydria

• Overhydration during meals (dilution of stomach HCl)

• Bitters

• Adding Acid: colas to Betaine HCl

• If subject is using acid suppressing drugs (OTC or Prescription), 
evaluate the dose and need.



BITTERS FOR INCREASING ACID PRODUCTION 
AND IMPROVING DIGESTION

Consuming Bitter herbals (most often delivered dissolved in alcohol) is a common remedy believed to stimulate 
saliva, stomach acid and enzyme production.
• Gentian root
• Wormwood (Artemisia)
• Artichoke leaf
• Dandelion leaf and root
• Endive
• Bitter greens (dandelion leaf, wild lettuce, milk thistle, chicory)
• Grapefruit rind
• Bitter chocolate 

While these are extremely popular remedies, usually consumed right before a meal, there is virtually no 
published data evaluating the efficacy or specific mechanisms. Debate about whether bitters must be tasted 
(rather than merely consumed in tablets/capsules).



USING BETAINE HCL TO INCREASE 
STOMACH ACIDITY DURING MEALS

• One of the most commonly recommended supplements for helping to 
reduce stomach pH during a meal…..

• But-Almost no published data on whether this works or exactly how 
to do it.

• Some confusion when using grains to define dose. 

• 1 grain=65 mg.

• 1040 mg= 16 grains



TYPICAL PROTOCOL FOR USING BETAINE HCL

l

(For empiric testing of mealtime hypochlorhydria and for supplementing gastric acid)
This protocol involves giving patients increasing doses of Betaine HCl at mealtimes until such time as noticeable discomfort is reported. Patients who have 
exceeded the necessary dose will experience tingling, heartburn, diarrhea, or any type of discomfort including a feeling of unease, digestive discomfort, neck ache, 
backache, headache, or any new odd symptom. Upon experiencing tingling, burning, or any symptom that is uncomfortable, patients can neutralize the acid with 1 
tsp baking soda in water or milk.

• Patients with suspected mealtime hypochlorhydria should begin by taking one (1) capsule containing 350–750 mg (~5-12 grains) of betaine 
HCl with a protein-containing meal (capsules containing betaine HCl with added pepsin are fine, and may be superior for overall benefit).

• If no discomfort or feeling of a burning sensation is noted, patient can begin taking two capsules with each protein-containing meal.

• If a burning sensation or any discomfort is noted after taking this (or any) dose, patient can neutralize the acid with 1 tsp baking soda in 
water or milk and discontinue the protocol. 

• If there are no noticeable reactions to the betaine HCl after 2 days, patients should increase the number of capsules with each meal to 
three.

• Continue increasing the number of capsules every 2 days) with each meal if necessary until a dose results in tingling, burning, or any other 
type of discomfort. At such point, the patient should decrease the dose by one capsule per meal. If the discomfort continues, they should be 
instructed to discontinue the betaine HCl supplementation and consult with their healthcare professional.

• Once there is an established dose, continue this dose at subsequent meals, adjusting for meal size.
•

• Precautions: Administration of HCl/pepsin is contraindicated in peptic ulcer disease. HCl can irritate sensitive tissue and 
can be corrosive to teeth; therefore, capsules should not be emptied into food or dissolved in beverages.



Sample gastric pH data of subject 
captured by the Heidelberg pH Capsule

Gastric pH measurements at 1-minute intervals were 
plotted versus time to produce the following curves. Vertical 
dashed lines (- - -) mark the following study events: (i) 
administration of 20 mg oral rabeprazole with 90 mL of 
water, (ii) administration of 1500 mg oral BHCl with 250 mL 
of water, and (iii) study end. The left curve represents a 
“best-case scenario,” where a subject began the study day 
with a gastric pH > 4 after pre-treatment with rabeprazole
for 4 days.

(AcipHex)



PH CHANGES USING 1500 MG B-HCL



MEALS DECREASE RE-ACIDIFICATION 
WITH BETAINE HCL (AFTER PPI USE)

Standardized 
“Low Fat” 
breakfast meal, 
no details given.



Faber KP, Wu HF, Yago MR, et al. Meal Effects Confound 
Attempts to Counteract Rabeprazole-Induced Hypochlorhydria 
Decreases in Atazanavir Absorption. Pharm Res. 2017;34(3):619-
628. doi:10.1007/s11095-016-2090-2

Gastric pH

Betaine HCl Re-acidified, but could not improve absorption of Atazanavir at 1500 mg/meal during PPI use



HOW MUCH BETAINE HCL IS NEEDED 
TO REACIDIFY AFTER A SMALL MEAL?

• After baseline measurements, each subject was given a standard breakfast meal, 
containing a total of 310 cal. The meal consisted of one 160-cal standard peach 
flavored yogurt (1.5 g of fat, 32 g carbohydrates, and 6 g of protein) and a 150-cal 
breakfast egg and cheese sandwich (8 g of fat, 12 g carbohydrates, and 8 g of 
protein).

• They were given 1,500 – 3,000 or 4,500 mg of Betaine HCl with 250 ml of water



BETAINE HCL- DOSE DEPENDENT 
REACIDIFICATION



TAKE-AWAY FROM BETAINE HCL STUDIES

• 1500 mg of Betaine HCl quickly acidifies gastric pH in subjects take PPIs (on 
empty stomach)

• For improving the absorption of certain pH sensitive drugs, this is helpful, but 
limited when also consuming a meal

• Higher doses of Betaine HCl (i.e., 4,500 mg) are more potent at reacidifying pH 
in healthy subjects (normal fasting pH) during mealtime

• Betaine HCl- during meals- is likely safe for most individuals and may need to 
be higher dose than one would expect. It can (should) be used during each 
meal in subjects taking PPIs.

• Betaine HCl should not be taken more than 15 minutes before a meal!

• Betaine (i.e., TMG is not a substitute- it must deliver HCl!)



THE PANCREAS: MULTIPURPOSE GLAND

trypsin, chymotrypsin, elastase,  pancreatic lipase, pancreatic amylase



INGESTING ENZYMES WITH MEALS

• The use of enzymes during meals to improve digestion is also very 
common, often in connection with supplementing acid, and bile

• Pancreatin (Concentrated Pancreatic “juice”)

• Porcine (primarily)

• Bovine

• Bromelain (Pineapple stem)

• Papain (Papaya)

• Fungal Analogs (sometimes referred to as vegetable enzymes)

• Pepsin (concentrate of porcine stomach lining)

• Diamine Oxidase (DAO- from pork kidney extract)- Histamine intolerance

• Dipeptidyl-peptidase IV (DPPIV): can digest gluten



PANCREATIC ENZYME REPLACEMENT 
THERAPY (PERT)

• “Drug” products exist and are all “pancrelipase”products

• Pancrelipase is a special (and expensive) concentration of pancreatin 
(porcine only) that has higher proportion of lipase activity, but still has more 
protease and amylase activity than lipase activity.

• Clinically,  Pancreatic Exocrine Insufficiency focuses almost exclusively on 
lipase activity, as it is assumed that protease and amylase activities will still 
be adequate.



PANCREATIN PREPARATIONS (USP)

• The United States Pharmacopeia (USP) has set standards for each enzyme activity in 
pancreatin products as follows: each 1 mg of pancreatin (1X) contains not less than 
25 units each of protease and amylase activity and not less than 2 units of lipase 
activity. (2X-10X multiply by 1X numbers)

• Product label should specify mg amount and concentrate level (sometimes also gives 
total units)



WHAT ABOUT NON-ANIMAL 
ENZYME SUPPLEMENTS?

• Plant Proteases: Bromelain (Pineapple), Papain (Papaya)

• Fungal Analogs:

• Limited lipase activity, moderate protease activity, and wide-range of enzymes to break down 
complex carbohydrates.

Contains the enzyme alpha-galactosidase, 
which is derived from the fungus Aspergillus 
niger.



COMPREHENSIVE NON-ANIMAL
DIGESTIVE ENZYME BLEND

• Fungal Analogs are mostly derived through the 
fermentation of various Aspergillus species, 
sometimes other yeast/fungi are also used.

• Note the unusual and specific activity units, most 
enzymes have at least two different units that can 
report the activity of the enzyme- there is no 
consensus or regulation of this.

• Note the combination of plant/fruit enzyme-
Bromelain/Papaya

• And the addition of plant bitters for overall digestive 
improvement

• These products are very helpful for digesting plant-
based diets and are considered Vegan if delivered in a 
vegetable capsule (i.e., cellulose).



WHAT ABOUT BILE?

• Stimulating bile secretion:
• Choleretics/Cholagogues

• Artichoke leaf

• Dandelion root

• “Bitters” 

• Supplementing bile: ox bile extracts
• This is common and often added to digestive enzyme products.

• Published data is lacking to help determine appropriate dose and what patient types 
may respond better than others (safety/side effects?)



GETTING THE TIMING RIGHT WHEN 
SUPPLEMENTING DIGESTIVE AIDS.

• Supplementing enzymes should be taken at the 
beginning of the meal.

• Many patients will need to take smaller doses 
throughout the entire meal for best overall results

• Should you take acid with enzymes?

• What about enteric coating?





DIETARY INTERVENTIONS FOR GUT 
PERMEABILITY

• It is generally assumed that common dietary patterns that induce poor 
microbiome balance, inflammation and chronic disease (excessive fat, refined 
carbohydrates, phytonutrient poor) are linked with increased intestinal 
permeability.

• However, there is an absence of studies using dietary interventions looking at 
measurable changes in gut permeability. 



• 5 week crossover design with 8-week washout

• Healthy young (mean 18.8 y)

• 100 grams pasta/day

• Wheat Pasta with or without 11% inulin (prebiotic from Chicory)



MICRONUTRIENTS AND BARRIER FUNCTION

• Compromised barrier function is related to deficiencies in:

• Vitamin A/ beta carotene

• Vitamin D

• Zinc

• Iron

• Intervention studies are limited to vitamin A +zinc supplementation in 
malnourished children (improved barrier function) and zinc in IBD and exercise 
induced permeability. 

Chen P, Soares AM, Lima AA, et al. Association of vitamin A and zinc status with altered intestinal permeability: analyses of cohort data from northeastern Brazil. J Health Popul
Nutr. 2003 Dec;21(4):309‐15.

Goto K, Chew F, Torún B, Peerson JM, Brown KH. Epidemiology of altered intestinal permeability to lactulose and 
mannitol in Guatemalan infants. J Pediatr Gastroenterol Nutr. 1999 Mar;28(3):282‐90.
Roy SK, Behrens RH, Haider R, et al. Impact of zinc supplementation on intestinal permeability in Bangladeshi children 
with acute diarrhoea and persistent diarrhoea syndrome. J Pediatr Gastroenterol Nutr. 1992 Oct;15(3):289‐96.
Santucci NR, Alkhouri RH, Baker RD, Baker SS. Vitamin and zinc status pretreatment and posttreatment in patients with 
inflammatory bowel disease. J Pediatr Gastroenterol Nutr. 2014 Oct;59(4):455‐7.
Davison G, Marchbank T, March DS, et al. Zinc carnosine works with bovine colostrum in truncating heavy exercise‐
induced increase in gut permeability in healthy volunteers. Am J Clin Nutr. 2016 Aug;104(2):526‐36.



L-GLUTAMINE AND BARRIER FUNCTION

• Long List of Mechanisms

• Numerous animal models to show GI 
barrier Benfits

• Most human Data related to severe 
injury/burn victims

• Frequent use within integrative/Functional 
Med. Community (anecdotal success)

• Recent limited research in traditional Gut 
Barrier human Clinical Research



GLUTAMINE

Some mechanisms linking glutamine with intestinal barrier functions:
• needed for the development of the gut epithelium during early life (supplementation used in 

neonates improve gut barrier function) 
• critical substrate for metabolites within enterocytes including ATP, glutathione and DNA/RNA. 
• important secondary signaling molecule within enterocytes, affecting critical metabolic and 

proliferative pathways in the cell.
• GLN has been shown to modulate TJ proteins, phosphorylation and assembly, using both GLN 

deprivation and supplementation studies.,
• GLN contributes to favorable alterations in the gut microbiota.
• GLN maintains intestinal structure and function during aging.
• GLN promotes sIgA secretion via direct (immunomodulatory) and indirect (microbiota) signals.
• GLN modulates the gI permeability effects of HPA axis stress (i.e., CRF).
• GLN modulates the gastrointestinal permeability effects of intensive exercise.

References: Guilliams TG: Functional Strategies for Supporting Gastrointestinal 
Disorders- Point Institute 2016



NEWER REVIEWS

Curr Opin Clin Nutr Metab
Care. 2017 Jan;20(1):86-91.Amino Acids. 2015 

Oct;47(10):2143-54.



Glutamine and the regulation of intestinal permeability: from bench to bedside. 
Curr Opin Clin Nutr Metab Care. 2017;20(1):86-91. 
doi:10.1097/MCO.0000000000000339



GLN STUDIES IN UNDERNOURISHED 
CHILDREN OR SEVERE ILLNESS
LIMITED DATA ON “FUNCTIONAL” GI  S ITUATION



GLUTAMINE SUPPLEMENTATION 
AND IMMUNE FUNCTION DURING 

HEAVY LOAD TRAINING

• 24 Athletes given 10 gram/day GLN or placebo for 6 
weeks

• GLN was able to attenuate immunosuppression triggered 
by intense heavy-load training compared to placebo

• Gut permeability was not assessed in these subjects 

Int J Clin Pharmacol Ther. 2015 May;53(5):372-6. doi: 10.5414/CP202227.



GLUTAMINE SUPPLEMENTATION REDUCES MARKERS 
OF INTESTINAL PERMEABILITY DURING RUNNING 

IN THE HEAT IN A DOSE-DEPENDENT MANNER

• 10 Healthy young male volunteers with no history of GI issues, meds or 
supplements

• Crossover design, for all four doses, one per week.

• Dose was 0.25-0.9 gram/kg of FFM! (54 grams for a 70 kg person with 15% 
body fat)

Eur J Appl Physiol. 2017; 117(12): 2569–2577. 



ALL DOSES AMELIORATED INCREASED 
EXERCISE/HEAT-INDUCED GUT 

PERMEABILITY.



• 21 published clinical trials (most published in Chinese) were 
evaluated for a variety of biomarkers after surgeries (describes 
as: gastrectomy, GI cancer, abdominal surgery) using glutamine 
supplementation- variety of doses (mostly unspecified)

• Heterogeneity was very high, so random effect size was used.

• Statistically favorable results were reported for CRP, TNF-, IL-
6, lactulose/mannitol, and endotoxin.



GLUTAMINE AND IBS

• 106 subjects with PI-IBS-D given 
“placebo” (whey protein) or L-glutamine 
5 grams t.id. 8 weeks.

• Primary end point: >50 pt reduction in 
IBS-Severity Symptom score (IBS-SS)

• Secondary end points: Change in bowel 
frequency and morphology (BSS) and 
intestinal permeability (urine L/M)

Gut. 2018 Aug 14. pii: gutjnl-2017-315136.



40 grams of glutamine (80kg-176 lbs)



GLUTAMINE FOR GUT SUPPORT

• One of the most common recommendations for supporting Gut 
Barrier, though with limited published support (considered to be 
very safe for nearly all subjects)

• Dose recommendation starts at 4 to 8 grams/day, but may need 
much higher doses for desired outcome

• Often provided in powder rather than capsules to allow for higher 
dose therapies.



PHYTONUTRIENTS

• Flavonoids (of all kinds) have been shown to promote 
strong tight junction formation when tested in vitro 
(Directly signaling enterocytes)

• Flavonoids have been shown to create a diverse and healthy 
gut population (indirect benefit on barrier)

• Many Supplemental flavonoids are potent anti-inflammatory 
agents

• Diverse diet is best option, followed by range of flavonoids 
via supplementation (dose not as important and long-term 
use)



SOME MECHANISTIC (FLAVONOID) EXAMPLES

• Quercetin enhances intestinal barrier 
function through the assembly of zonula 
[corrected] occludens-2, occludin, and 
claudin-1 and the expression of claudin-4 
in Caco-2 cells. J Nutr. 2009;139(5):965-
974. 

• Kaempferol enhances intestinal barrier 
function through the cytoskeletal 
association and expression of tight junction 
proteins in Caco-2 cells. J Nutr. 
2011;141(1):87-94. 

• Naringenin enhances intestinal barrier 
function through the expression and 
cytoskeletal association of tight junction 
proteins in Caco-2 cells. Mol Nutr Food Res. 
2013;57(11):2019-2028.

Suzuki T, Hara H. Role of flavonoids in intestinal tight junction 
regulation. J Nutr Biochem. 2011;22(5):401-408. 
doi:10.1016/j.jnutbio.2010.08.001



BERBERINE

• Popular Alkaloid for antimicrobial and metabolic-related outcomes (LDL-C, 
FBG, Met-syn, BP etc.)

• Numerous in vitro and animal studies suggesting potent affects on improving TJ 
formation and function

• Berberine has affect on microbiome and type 2 diabetes, both known to affect 
or be affected by gut barrier issues

•



Did not measure gut 
permeability in IBS-D subjects

400 mg/day Berberine 



PROBIOTICS

• A wide-range of probiotics are likely to help balance the microbiome, benefit 
immune function and improve gut barrier function……however

• Few clinical trials actually measure gut barrier function as an outcome in 
probiotic clinical trials



MANY IN VITRO STUDIES



• Most studies published in Chinese (poor quality-low JADAD score)

• Most probiotics showed improvement in variety of TJ and inflammatory 
markers and L/m when measured

• Large heterogeneity of Probiotic strains and doses



The ef fects  of  per ioperat ive probiot ic  treatment on serum 
zonul in  concentrat ion and subsequent postoperat ive in fect ious 
compl icat ions a f ter colorecta l  cancer surgery : a  double-center 
and double-b l ind randomized c l in ica l  tr ia l . Am J  C l in  Nutr . 2013 
Jan ;97(1) :117-26.

• 160 Subjects given probiotic or 
placebo for 6 days prior to 
surgery and 10 days after.

• The probiotic was delivered in acid-
resistant capsules containing 2 g of a 
mixture of L. plantarum (>1011

CFU/gram), L. acidophilus (>7x1010

CFU/gram) and B. longum (>5x1010

CFU/gram). 

• The postoperative serum zonulin 
concentration in the control group (1.08 
± 0.28 ng/mg protein) was significantly 
higher than that in the probiotics group 
(0.39 ± 0.26 ng/mg protein; P = 0.001



• 34 Crohn’s patients randomized for treatment with either placebo or Saccharomyces 
boulardii. Baseline medications (mesalamine, azathioprine, prednisone, metronidazole 
and/or thalidomide) were maintained. 

• 400 million CFU of S. boulardii every eight hours

• Intestinal permeability (lactulose/mannitol ratio) was evaluated immediately before the 
beginning of treatment and at the end of the first and third treatment month. Fifteen 
healthy volunteers were also submitted for the intestinal permeability test.

0
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P=0.0005



16 Athletes given either placebo (whey) or 
500 mg of bovine colostrum (both with 
500 mg of desiccated banana) for 20 days.

Tested during peak training when it is 
known that gut permeability is 
compromised

∆ L/M Ratio

∆ Fec. Zon.



• Eight healthy volunteers- 4 arms (crossover design, 2 week washout)

• 14 days of  Supplementation with the following (TWICE/DAY):

• Placebo

• 10 grams Colostrum

• 37.5 mg ZnCarnosine

• 10 grams Colostrum plus 37.5 mg ZnCarnosine

Am J Clin Nutr. 2016 Aug;104(2):526-36.

placebo



THERAPEUTIC SUMMARY

• Discover and avoid foods known to cause increased intestinal permeability.
• May include: gluten, dairy/lactose, capsicum/spicy foods, FODMAPs, etc. 
• Test for (and avoid) food allergens (IgE/Mast cell stimulation).

• Cease NSAID use, if possible.
• Assess HPA axis stressors and treat accordingly. Stress directly influences gut 

permeability.
• Avoid strenuous physical activity/exercise or pay special attention to supporting gut 

and immune health before and after such activities. Moderate exercise is helpful.
• Avoid processed foods with artificial colors and flavors.
• Eat abundant amounts of fresh fruits and vegetables to maximize the amount and 

diversity of phytonutrients.



THERAPEUTIC SUMMARY CONT.

• Consider the following nutrients for supplementation:
• Omega-3 fatty acids, ALA, EPA, DHA (through diet and supplementation)
• Glutamine (4 to 8 grams daily)
• Vitamin D (1,000 IU minimum daily; best to test and dose to desired serum levels)
• Probiotics (mixed strain combination 20-40 billion CFU; consider high doses for long-

standing intestinal barrier issues or when associated with IBD)
• Prebiotics (precursor for important short-chain fatty acids [may be contraindicated if 

FODMAPs are to be avoided])
• Zinc (25 mg daily with other minerals) 
• Iron (only when iron deficiency is confirmed)
• Flavonoids (for quercetin and related compounds, dose not as important as consistent 

daily consumption from foods and supplementation)
• Colostrum/Lactoferrin/IgG 
• Berberine (consider adding 1 g/day when subject is obese, insulin-resistant or has type 

2 diabetes)





THANK YOU

Contact Information:
Thomas G. Guilliams Ph.D.
info@pointinstitute.org
www.pointinstitute.org


