Monograph

Probiotic-3
A revolutionary formula to support gut health

a o r.ca

MON O GR APH

P R OBIOTIC-3

ABOUT AOR

Advanced Orthomolecular Research (AOR) is a Canadian company headquartered in Calgary, Alberta. AOR has an
established reputation as the most advanced supplement formulator in the country and throughout the world. It is through
ethical discipline and evidenced-based science that we lead and advance the natural health industry. For more information,
please visit aor.ca.

AOR PRODUCT PATH

From raw material selection to manufacturing and shipping of final packaged goods, AOR adheres to the strictest of quality
control standards. Our products represent innovative ideas and thoughtfully researched concepts with advanced techniques
to develop products of superior quality and effectiveness - bringing you “Innovation you can trust”.

Use only the minimal
required non-medicinal
ingredients (NMI) when
necessary. Where possible
we use NMI’s declared
“clean-label”
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SUPPLEMENT FACTS
Probiotic-3
NPN: 80070555
AOR 04219

90 capsules

Serving Size
1 capsule
Medicinal Ingredients:
Enterococcus faecium T-110
Clostridium butyricum TO-A
Bacillus subtilis TO-A
‡ Colony Forming Units

18 million CFU ‡
0.6 million CFU ‡
0.6 million CFU ‡

Non-medicinal Ingredients
Lactose, potato starch, polyvinyl alcohol and providone. Capsule: hypromellose.
Adult dosage: Take two to three capsules daily with/without food, or as directed by a qualified health care practitioner. Take
at least two to three hours before or after taking antibiotics.
Cautions: Consult a health care practitioner prior to use if you are pregnant or breastfeeding, if you have fever, vomiting,
bloody diarrhea, or severe abdominal pain. Do not use if you have an immune compromised condition (e.g. AIDS, lymphoma,
patients undergoing long-term corticosteroid treatment). If symptoms of digestive upset (e.g. diarrhea) occur, worsen or
persist beyond three days, discontinue use and consult a health care practitioner. This product contains lactose, dextrin, and
potato starch, do not use if you have such allergies.

PR O DUCT SPOT L I G H T

Probiotic-3
A revolutionary formula to support gut health

MyBlueprint™
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1. SUMMARY
Probiotic-3 is a unique probiotic formula that contains three bacterial species with specific health-promoting attributes:
Enterococcus faecium T-110, Clostridium butyricum TO-A, and Bacillus subtilis TO-A. While these three strains are new to the
North American market, they have been widely used in hospitals and pharmacies throughout Asia for over 50 years.
E. faecium T-110 is a natural resident of the human gastrointestinal tract that produces lactic acid, which reduces the
gastrointestinal pH, thus preventing the growth of harmful bacteria. C. butyricum TO-A is also a natural resident of the human
gastrointestinal tract. It breaks down dietary fibre into several beneficial nutrients, one of which is butyric acid, which feeds
cells of the GI tract. B. subtilis TO-A supports the growth of E. faecium and C. butyricum, as well as the growth of several
strains of the beneficial Bifidobacterium species.
Clinical studies have shown wide-ranging health benefits including allergy reduction, improved immunity, reduced bloating,
constipation and diarrhea, and even enhanced detoxification. Additionally, Probiotic-3 is the only probiotic product in
Canada that contains a strain of bacteria from the Clostridium family, which has been shown to have antagonistic effects
against several pathogenic bacteria such as C. difficile, H. pylori, and E. coli.

2. BACKGROUND
The 1 × 1014 microbes present in the human gut are vitally important to normal health.¹ About 1,000 species of bacteria from
four taxonomic groups comprise the majority of these microbes. Although the population is highly dynamic, it is critical in
developing and shaping the gut immune system; consequently, disruption of the microbiota, a condition known as dysbiosis, is
associated with both acute and chronic disorders of the gut. These include inflammatory disorders such as Crohn’s disease and
ulcerative colitis, as well as infections by Clostridium difficile, Helicobacter pylori, and various other enteropathogenic bacteria.
The local and global burdens of these conditions is considerable.2,3 Increasing evidence suggests that it is possible to alleviate
these disorders by resolving the dysbiosis. However, since conventional treatments for these disorders actually cause or
aggravate dysbiosis, there is a need for approaches to support gut health by restoring microbial homeostasis.
Probiotics, as defined by the World Health Organization, are “live microorganisms which, when administered in adequate
amounts, confer a health benefit on the host”.⁴ The most common commercial probiotics are lactic acid bacteria –
Lactobacilli – found in beverages, yoghurts and similar “functional foods”. Some probiotic bacteria, such as
Clostridium butyricum, merit attention for their specific uses in reducing disease incidence or risk of recurrence.
This non-pathogenic species of Clostridium reduces inflammation and infections in the colon through several approaches.
First, it is a robust producer of short-chain fatty acids (SCFAs), including butyrate for which it is named. These small
hormone-like molecules exert specific protective effects on immune cells within the colonic epithelium, increasing immune
tolerance to commensal bacteria and reducing inflammation. Second, SCFA production by C. butyricum lowers the pH of
the intestinal environment, and thus has a bacteriocidal effect against pathogenic species that are acid-intolerant. Third, it
directly kills pathogenic bacteria that colonize the intestinal mucosa, by both competing with these species for resources
and by production of an assortment of anti-bacterial peptides. Experimental studies to determine which bacteria promote
intestinal homeostasis identified several bacterial strains, all of which were Clostridia, and which included C. butyricum.5,6
These strains were markedly deficient in the colons of individuals with inflammatory bowel disease.⁶ These findings support
a strong role for C. butyricum in regulation of intestinal health.
Probiotic-3 is a probiotic supplement containing three bacterial strains. The first, C. butyricum, delivers the protective effects
outlined above. The second, Enterococcus faecium, works in synergy with C. butyricum to eliminate enteropathogenic bacteria.
Finally, Bacillus subtilis acts as a probiotic by supporting the proliferation of the other two strains, as well as of beneficial
commensals of the Bifidobacteria species. The synergistic actions of the constituent strains make Probiotic-3 a synbiotic
agent,⁷ a characteristic that distinguishes it from most probiotics similarly available as supplements.
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3. CLINICAL STUDIES
ULCERATIVE COLITIS
A single-arm pilot study was designed to evaluate the effect of Probiotic-3 against symptoms associated with treatmentrefractory ulcerative colitis.⁸ Twenty patients with mild to moderate colitis took three Probiotic-3 capsules, three times
a day, for four weeks. The primary outcome measure was resolution of symptoms. In total, 45% of patients exhibited
complete remission, with 10% showing partial remission. Analysis of their colonic microbiota showed that populations
of Bifidobacteria increased significantly in most patients. Furthermore, this positive response was associated with a
normalization of intestinal populations of other commensal bacteria.
A subsequent randomized, placebo-controlled trial evaluated the use of Probiotic-3 to maintain remission, in ulcerative
colitis patients previously treated with the standard of care.⁹ Here, 46 patients were randomized to receive three Probiotic-3
tablets twice a day, or placebo, for 12 months. The primary outcome measure was incidence of relapse. There were 50%
fewer relapses in the Probiotic-3 group than in the control group.

GASTROINTESTINAL INFECTIONS
A randomized, double-blind, placebo-controlled trial was designed to test the ability of Probiotic-3 to reduce symptoms
associated with acute infectious diarrhea.10 The study focused on 304 children between three months and six years of age
admitted to a primary care centre with viral or bacterial infections. The primary outcome measure was the duration of
diarrhea. The children either received a daily dose of Probiotic-3 for seven days, or a placebo. Duration of diarrhea was 30%
shorter in children receiving Probiotic-3, and was associated with a 30% shorter hospital stay. Probiotic-3-supplemented
children had elevated stool counts of Bifidobacteria, increased production of the tolerogenic IL-10 cytokine, and decreased
production of the inflammatory TNFα cytokine.
The standard of care to resolve Helicobacter pylori infections involves administration of a proton pump inhibitor along with
an antibiotic cocktail. However, this failed to clear the infection in about a third of patients.11 In a clinical study designed
to assess the effect of Probiotic-3 supplementation on H. pylori clearance, 182 patients were randomized to standard of
care supplemented with daily Probiotic-3, or to standard of care alone, for 14 days.12 The clearance rate with Probiotic-3
supplementation was 84%, as compared to 63% for standard therapy.
Taken together, the results from these studies suggest that supplementation with Probiotic-3 contributes significantly to
reduction of symptoms associated with gastrointestinal inflammation and infections.
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PHARMACOLOGY
CLOSTRIDIUM BUTYRICUM
C. butyricum is an anaerobic bacterium, and preferentially colonizes the distal colon. There are several mechanisms by
which it protects the mucosal layer from damage. Firstly, the production of large quantities of SCFAs by C. butyricum lowers
the pH in the intestine enough to render the environment inhospitable to many pathogenic bacteria.13 SCFAs also stimulate
the proliferation of intestinal epithelial cells, which promotes wound healing and maintains the physical barrier against
pathogenic microbes. As there is a large population of commensal microbes in the intestine, a healthy gut immune system
must be broadly tolerant to diverse antigens presented by such non-pathogenic entities. C. butyricum directs such tolerance
by instructing immune cells to produce IL-10 and TGFβ;14 these cytokines consequently suppress the chronic inflammation
associated with disorders such as ulcerative colitis. Notably, early-onset colitis is associated with deficiencies in IL-10
signaling.15 Through the same mechanism, C. butyricum supplementation reduces the development of allergies in animals
and humans.16-18 In sum, the effects of C. butyricum colonization of the intestinal surface are to improve physical integrity, to
reduce colonization by pathogenic bacteria, to increase immune tolerance, and to reduce inflammatory responses.

ENTEROCOCCUS FAECIUM
E. faecium is a lactic acid bacterium, similar to Bifidobacteria and Lactobacilli. It is particularly effective at killing pathogenic
bacteria, both on the mucosal surface and in suspension. E. faecium produces three antimicrobial peptides – known as
bacteriocins – which are effective against multiple bacterial species.19 E. faecium and C. butyricum in synergy are several orders
of magnitude more effective in controlling pathogenic bacteria than either strain alone.20

BACILLUS SUBTILIS
B. subtilis plays multiple distinct roles in regulation of intestinal homeostasis. It produces a signaling molecule, known as the
competence- and sporulation-stimulating factor (CSF), which activates pro-survival pathways in enterocytes. This protects the
cells from oxidative damage and maintains the integrity of the intestinal barrier.21 Remarkably, secretion of CSF and nitric oxide
into the gut by B. subtilis is associated with longevity in animal models.22 B. subtilis is also effective in controlling pathogenic
bacteria, both alone and in combination with E. faecium.23,24 Finally, B. subtilis acts as a prebiotic by increasing the proliferation of
Bifidobacteria and E. faecium. The mechanism involves production and secretion of 3,3-dihydroxyazetidine by B. subtilis, which
acts as a growth factor for itself and other bacterial strains.25,26

PHARMACOKINETICS
No studies have directly assessed the extent of intestinal colonization by the bacteria in Probiotic-3; however, it is possible to use
various biomarkers to obtain similar information. In a clinical study in which participants received daily Probiotic-three capsules
for seven days, stool samples were collected on days two, four, and seven for bacteriological analyses.10 Bifidobacteria and
Lactobacilli counts were significantly elevated by day seven. Production of TNFα by patient peripheral blood mononuclear cells
was reduced by day two, and IL-10 production was elevated by day six. This data suggests a two to seven-day timeline to action for
Probiotic-3 supplementation.

ADVERSE EFFECTS
The bacterial strains present in Probiotic-3 have been extensively characterized for safety by genetic and toxicological analyses.27
In acute and repeated-dose studies in rats, there were no abnormal findings on any physiological or metabolic indices, setting the
no-observable-effect level at 3 g/kg. The genome of E. faecium has been completely sequenced; it lacks most of the key genes for
antibiotic-resistance, pathogenesis, and virulence.28,29 Probiotic-3 supplements are well tolerated. In several clinical trials in adult
and child cohorts, there were no reports of adverse effects.8–10,30,31
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INTERACTIONS
There are no known drug interactions with Probiotic-3. Since it contains live microbes, its use is not recommended in
immunocompromised individuals.

CLINICAL APPLICATIONS
•

Acute infectious diarrhea

•

Antibiotic-associated diarrhea

•

Ulcerative colitis

•

Irritable bowel syndrome

•

Inflammatory bowel disease

CONCLUSION
Probiotic-3 is a safe and effective supplement for use in support of gastrointestinal health, and to help relieve symptoms
associated with gastrointestinal inflammation or acute gastrointestinal infections.

p. 7

MON O GR APH

P R OBIOTIC-3

REFER EN CES
1. Lozupone CA, Stombaugh JI, Gordon JI, Jansson JK, Knight R.
Diversity, stability and resilience of the human gut microbiota.
Nature. 2012;489(7415):220-230. doi:10.1038/nature11550.
2. Rocchi A, Benchimol EI, Bernstein CN, et al. Inflammatory
bowel disease: a Canadian burden of illness review. Can J
Gastroenterol. 2012;26(11):811-817. http://www.ncbi.nlm.nih.gov/
pubmed/23166905. Accessed February 16, 2018.
3. Kaplan GG. The global burden of IBD: from 2015 to 2025. Nat
Rev Gastroenterol Hepatol. 2015;12(12):720-727. doi:10.1038/
nrgastro.2015.150.
4. Morelli L, Capurso L. FAO/WHO guidelines on probiotics: 10 years
later. J Clin Gastroenterol. 2012;46(SUPPL. 1):10-11. doi:10.1097/
MCG.0b013e318269fdd5.
5. Atarashi K, Tanoue T, Shima T, et al. Induction of Colonic
Regulatory T Cells by Indigenous Clostridium Species. Science
(80- ). 2011;331(6015):337-341. doi:10.1126/science.1198469.
6. Atarashi K, Tanoue T, Oshima K, et al. Treg induction by a
rationally selected mixture of Clostridia strains from the human
microbiota. Nature. 2013;500(7461):232-236. doi:10.1038/
nature12331.
7. de Vrese M, Schrezenmeir J. Probiotics, prebiotics, and
synbiotics. In: Advances in Biochemical Engineering/
biotechnology. Vol 111. ; 2008:1-66. doi:10.1007/10_2008_097.
8. Tsuda Y, Yoshimatsu Y, Aoki H, et al. Clinical effectiveness of
probiotics therapy (BIO-THREE) in patients with ulcerative colitis
refractory to conventional therapy. Scand J Gastroenterol.
2007;42(11):1306-1311. doi:10.1080/00365520701396091.
9. Yoshimatsu Y, Yamada A, Furukawa R, et al. Effectiveness of
probiotic therapy for the prevention of relapse in patients
with inactive ulcerative colitis. World J Gastroenterol.
2015;21(19):5985-5994. doi:10.3748/wjg.v21.i19.5985.
10. Chen CJCC, Kong MS, Lai MW, et al. Probiotics have clinical,
microbiologic, and immunologic efficacy in acute infectious
diarrhea. Pediatr Infect Dis J. 2010;29(2):135-138. doi:10.1097/
INF.0b013e3181b530bf.
11. Siddique O, Ovalle A, Siddique AS, Moss SF. Helicobacter Pylori
Infection: an Update for the Internist in the Age of Increasing
Global Antibiotic Resistance. Am J Med. 2018;In press.
doi:10.1016/j. amjmed.2017.12.024.
12. Peng H, Mei H, Wang B. Effect of probiotics combined with
quadruple therapy on Helicobacter pylori. J Chinese Physician.
2015;17:1249-1251.
13. Takahashi M, Taguchi H, Yamaguchi H, Osaki T, Kamiya S. Studies
of the effect of Clostridium butyricum on Helicobacter pylori in
several test models including gnotobiotic mice. J Med Microbiol.
2000;49(7):635-642. doi:10.1099/0022-1317-49-7-635.

p. 8

14. Hayashi A, Sato T, Kamada N, et al. A single strain of Clostridium
butyricum induces intestinal IL-10-producing macrophages to
suppress acute experimental colitis in mice. Cell Host Microbe.
2013;13(6):711-722. doi:10.1016/j.chom.2013.05.013.
15. Glocker E-O, Kotlarz D, Boztug K, et al. Inflammatory
Bowel Disease and Mutations Affecting the Interleukin-10
Receptor. N Engl J Med. 2009;361(21):2033-2045. doi:10.1056/
NEJMoa0907206.
16. Zhang J, Su H, Li Q, et al. Oral administration ofClostridium
butyricumCGMCC0313-1 inhibits β-lactoglobulin-induced
intestinal anaphylaxis in a mouse model of food allergy. Gut
Pathog. 2017;9:11. doi:10.1186/s13099-017-0160-6.
17. Bin Lan B, Yang F, Lu D, Lin Z. Specific immunotherapy plus
Clostridium butyricum alleviates ulcerative colitis in patients
with food allergy. Sci Rep. 2016;6(1):25587. doi:10.1038/srep25587.
18. Cai M, Zeng L, Li L-J, et al. Specific immunotherapy ameliorates
ulcerative colitis. Allergy, Asthma Clin Immunol. 2016;12(1):37.
doi:10.1186/s13223-016-0142-0.
19. Henning C, Gautam D, Muriana P. Identification of Multiple
Bacteriocins in Enterococcus spp. Using an EnterococcusSpecific Bacteriocin PCR Array. Microorganisms. 2015;3(1):1-16.
doi:10.3390/ microorganisms3010001.
20. Seo G, Shimizu K, Sasatsu M, Kono M. Inhibition of growth
of some enteropathogenic strains in mixed cultures of
streptococcus faecalis and clostridium butyricum. Microbios
Lett. 1989;40:151-160.
21. Fujiya M, Musch MW, Nakagawa Y, et al. The Bacillus subtilis
quorum-sensing molecule CSF contributes to intestinal
homeostasis via OCTN2, a host cell membrane transporter. Cell
Host Microbe. 2007;1(4):299-308. doi:10.1016/j.chom.2007.05.004.
22. Donato V, Ayala FR, Cogliati S, et al. Bacillus subtilis
biofilm extends Caenorhabditis elegans longevity through
downregulation of the insulin-like signalling pathway. Nat
Commun. 2017;8:14332. doi:10.1038/ncomms14332.
23. Choi CH, Kwon JG, Kim SK, et al. Efficacy of combination
therapy with probiotics and mosapride in patients with IBS
without diarrhea: a randomized, double-blind, placebocontrolled, multicenter, phase II trial. Neurogastroenterol Motil.
2015;27(5):705-716. doi:10.1111/nmo.12544.
24. Horosheva T V., Sorokulova I, Vodyanoy V. Efficacy of Bacillus
probiotics in prevention of antibiotic associated diarrhoea: a
randomized, double blind, placebo controlled clinical trial. JMM
Case Reports. 2014;1(3). doi:10.1099/jmmcr.0.004036.
25. Seo G, Akimoto Y, Hamashima H, et al. A new factor from Bacillus
mesentericus which promotes the growth of Bifidobacterium.
Microbios. 2000;101(399):105-114. http://www.ncbi.nlm.nih.gov/
pubmed/10738983.

MO N O GR APH

P R OBIOTIC-3

26. Ozone F, Inoue Y, Shiraishi A, et al. Purification and
characterization of 3,3-dihydroxyazetidine from culture medium
of Bacillus mesentericus and B. subtilis. J Microbiol Methods.
2002;50(1):91-95. doi:10.1016/S0167-7012(02)00022-2.
27. Genichiro S, Sasatsu M, Megumi K. Drug Sensitivity and
Characteristics of Enterococcus Isolated from Probiotic
Products. Clin Microbiol. 1986;13(3):359-364.
28. Noguchi N, Nakaminami H, Nakase K, Sasatsu M.
Characterization of enterococcus strains contained in probiotic
products. Biol Pharm Bull. 2011;34(9):1469-1473. doi:10.1248/
bpb.34.1469.
29. Natarajan P, Parani M. First complete genome sequence of a
probiotic enterococcus faecium strain t-110 and its comparative
genome analysis with pathogenic and non-pathogenic enterococcus
faecium genomes. J Genet Genomics. 2015;42(1):43-46.
doi:10.1016/j.jgg.2014.07.002.
30. Huang Y, Liu P, Chen Y, Nong B. Three-Combination Probiotics
Therapy in Children With. J Clin Gastroenterol. 2014;48(1):37-42.
doi:10.1097/MCG.0b013e31828f1c6e.
31. Rammohan A, Sathyanesan J, Rajendran K, et al. Synbiotics
in surgery for chronic pancreatitis: Are they truly effective?:
A single-blind prospective randomized control trial. Ann Surg.
2015;262(1):31-37. doi:10.1097/SLA.0000000000001077.

p. 9

MON O GR APH

p. 10

Notes

P R OBIOTIC-3

MO N O GR APH

Notes

P R OBIOTIC-3

p. 11

