
D
espite the resurgence of probiotics in the medical field, their widespread

use seems to have reached a limited audience. Many practitioners are

unaware of the “best-of-breed” probiotics, and much of the research does

not appear on physicians’ radar screens. As a result, many physicians may be under-

using these potentially beneficial substances in their daily practices. This article con-

siders the use of probiotics in daily practice, and highlights the use of probiotics in

the treatment of patients with postinfectious irritable bowel syndrome.

A Guide to the Use of

Probiotics

The Table classifies the “best-of-breed” probiotics
based on name, composition, and dosing. In addition
to dosing information, the Table lists the probiotics’
manufacturers, providing all the information
required for ordering and purchasing. This Table may
be used by treating physicians and their patients as
a guide for treatment with probiotics, simplifying the
accessibility of these seemingly elusive substances. 

Characteristics of Probiotics
Probiotics have been used for many years to aid in

restoring and maintaining a healthful internal balance of
bacteria—a balance that is essential for maintaining
good health. When choosing a probiotic for treatment,
the physician should consider the qualities and charac-
teristics that are essential for establishing the activity
and survival of these beneficial organisms.
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Table. Classification of Marketed Probiotics

Name Distributor* Strain Adult Dosage†

CP-1 Custom Probiotics, Inc.
(Glendale, Calif.) 
(800) 219-8405

Lactobacillus acidophilus; Lactobacillus
plantarum; Lactobacillus rhamnosus;
Bifidobacterium bifidum;
Bifidobacterium longum 

1-2 capsules per day 
(35 billion microorganisms
per capsule)

Align‡ Procter & Gamble
(Cincinnati, Ohio)
(800) 208-0112

Bifidobacterium infantis 35624 1 capsule per day (1 billion
live bacteria per capsule)

Culturelle Amerifit Nutrition, Inc.
(Bloomfield, Conn.) 
(800) 722-3476

Lactobacillus GG 1-2 capsules per day 
(10 billion live active cells 
per capsule)

Flora Q Kenwood Therapeutics
(Fairfield, N.J.)
(800) 929-9300

Bifidobacterium;
Lactobacillus acidophilus; Lactobacillus
paracasei; Streptococcus thermophilus

1 capsule per day 
(no fewer than 4 billion
colony-forming units 
per capsule)

Florastor Biocodex, Inc. 
(Creswell, Ore.) 
(877) 356-7787

Saccharomyces boulardii 1 capsule, bid 
(5 billion live cells per 
250-mg capsule) 

Lacidofil DF Xymogen Inc., Exclusive
Professional Formulas
(Orlando, Fla.) 
(800) 647-6100

Bifidobacterium longum Rosell-175;
Lactobacillus acidophilus Rosell-52;
Lactobacillus rhamnosus Rosell-11 

1-2 capsules per day,
before or during meals 
(2 billion live organisms
per capsule)

VSL#3 Sigma-Tau
Pharmaceuticals, Inc. 
(Gaithersburg, Md.)
(866) 438-8753

Bifidobacterium breve; Bifidobacterium
infantis; Bifidobacterium longum;
Lactobacillus acidophilus; Lactobacillus
bulgaricus; Lactobacillus casei;
Lactobacillus plantarum; Streptococcus
thermophilus

0.5-8 packets per day
(450 billion live lactic acid
bacteria per packet)

HLC High 
Potency 
Capsules

Emerson Ecologics, Inc.
(Bedford, N.H.) 
(800) 654-4432

Lactobacillus acidophilus (CUL 21);
Lactobacillus acidophilus (CUL 60);
Bifidobacterium bifidum (CUL 20);
Bifidobacterium lactis (CUL 34)

1-2 capsules per day, 
with meals (8 billion
viable cells per capsule)

Ultra Flora
Plus DF

Metagenics 
(San Clemente, Calif./
Gig Harbor, Wash.) 
(800) 692-9400

Bifidobacterium lactis; 
Lactobacillus acidophilus NCFM strain

1-2 capsules per day 
(no fewer than 15 billion
combined live organisms
per capsule)

Characteristics that allow probiotics to act appropri-
ately at the cellular intestinal level include the following:

• Secretion of toxins that inhibit pathogenic bacteria;
• Production of short-chain fatty acids that serve as

food for colonocytes and inhibit apoptosis;
• Production of B vitamins;
• Production of lactase, which aids in digestion

(Patients with lactose intolerance frequently note a
relief of gastrointestinal symptoms in response to
treatment with probiotics);

• Production of virus-specific neutralizing 
antibodies; and

• Upregulation of immunoglobulin A, tumor necrosis
factor–α, interleukin (IL)-6, and IL-10.

When a probiotic is selected for treatment, the
following technical criteria should be considered:

• Maintenance of verified viability;
• Maintenance of colonization properties throughout

processing and storage of the probiotic;
• Good storage stability; 
• Acid/bile resistance;
• Accurate strain identification;
• Dose–response data for required effects; and
• Origin (should be of human origin).

* Some of these distributors require physicians to register in order to provide a discount to their patients. 
† For maximal benefit, treatment should consist of this dosage for 5 to 8 weeks, followed by half-dosing.
‡ Pending independent analysis

bid, twice daily; DF, dairy free; NCFM, North Carolina Food Microbiology
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Uses for Probiotics
Probiotic therapy should be considered as adjunc-

tive therapy for many cases presented in daily clinical
practice, including cases of:

• Irritable bowel syndrome (IBS);
• Postinfectious IBS (PI-IBS);
• Inflammatory bowel disease;
• Clostridium difficile–associated diarrhea;
• Viral or other infectious gastroenteritis with 

prolonged or unresolved diarrhea;
• Dairy intolerance;
• Antibiotic-associated diarrhea 

(as treatment or as prophylaxis);
• Travelers’ diarrhea;
• Sepsis in hospitalized patients on respirators; and
• Prolonged NPO (nothing by mouth) status in hospi-

talized patients in whom translocation of enteric
pathogens due to compromised intestinal perme-
ability and integrity are a concern.

POST-INFECTIOUS IRRITABLE BOWEL SYNDROME

Studies have demonstrated a link between gastroen-
teritis and the development of IBS. Although the role of
infection and inflammation in IBS pathogenesis is not well
understood, studies have shown increased numbers of
enterochromaffin (EC) cells, CD3 lymphocytes, and mast
cells within the colonic muscle wall that release proinflam-
matory substances. Expression of interleukin-1 beta mRNA
in the terminal ileum and the rectosigmoid mucosa have
been shown to be elevated in patients with IBS and PI-IBS.
Increased numbers of inflammatory cells in the intestinal
nerve endings appear to be a common histopathologic
finding. The presence of low-grade inflammation in intes-
tinal biopsies, combined with markers of intestinal inflam-
mation such as fecal calprotectin, indicate a strong possi-
bility that persisting inflammation after acute gastroenteri-
tis may be important in the pathogenesis of PI-IBS.

Patients who develop PI-IBS have been shown to be
unable to downregulate the inflammatory stimulus of gas-
trointestinal infection effectively. This deficiency could be
explained by a genetic predisposition, or it may result from
dysbiosis of the gut flora prior to infection. Low grade
inflammation and activation of mast cells in proximity to
nerves in the colonic mucosa may participate in the fre-
quency and severity of perceived abdominal pain in
patients with PI-IBS. The toxigenicity of the infectious
organism and the duration of diarrhea during the initial ill-
ness have also been shown to be risk factors for PI-IBS. In
addition, patients who develop PI-IBS have a higher fre-
quency of psychological disorders and stressful events
prior to the gastroenteritis episode. Hypochondriasis and
adverse life events increase the risk for PI-IBS as well.

Probiotic-induced modification of colonic flora has
demonstrated a therapeutic effect in some patients with
PI-IBS. Probiotics have been shown to block the invasion
of human intestinal cells by enteroinvasive bacteria. They
can also modulate the intestinal immune response, and
protect and stabilize the mucosal barrier. Probiotic supple-

mentation has been recommended as a prophylactic
approach in patients with proinflammatory cytokine pro-
files. In theory, increased levels of probiotics may induce a
“barrier influence” against common pathogens. In addi-
tion, other mechanisms—such as the production of anti-
inflammatory cytokines—may contribute to efficacy. 

Probiotics vary in efficacy, and the same results may
not be achieved with all probiotic species. Emerging data
suggest that the beneficial effects of probiotics may be
strain-dependent. 

Studies to date support the use of probiotics for the
treatment of patients with PI-IBS, as this intervention may
decrease the severity of symptoms and duration of the ill-
ness. Prophylactic probiotic therapy should be considered
as a first step in the prevention of infectious gastroenteri-
tis and traveler’s diarrhea in high risk populations. Best of
breed probiotics should be considered for patients with
IBS and PI-IBS when appropriate.  

Conclusion
The etiology of a subset of patients with IBS may some-

day be defined as a disturbance of the microbial gut flora
causing intestinal dysbiosis and setting the stage for
inflammation that may yield a multitude of gastrointestinal
symptoms. In the future, treatment for IBS may include
specific antibiotics supplemented with potent probiotics
that will be species-specific and genetically tailored for
patients based on their genetic profile, presenting symp-
toms, and underlying diagnoses. 

As we continue to view current and anticipate future
studies on probiotics that will provide a better under-
standing of the mechanisms of action of these agents
at the molecular and cellular levels, the role of probi-
otics in the defense of gut infection and inflammation
will be elucidated. In cases where primum non nocere
is not compromised, it would behoove physicians to
offer probiotic therapy to their patients.

Selected Reading
• Balsari A, Ceccarelli A, Dubini F, Fesce E, Poli G. The fecal microbial

population in the irritable bowel syndrome. Microbiologica.
1982;5:185-194.

• Bengmark S. Ecological control of the gastrointestinal tract. The
role of probiotic flora. Gut. 1998;42:2-7. 

• Bengmark S. Econutrition and health maintenance—a new concept
to prevent GI inflammation, ulceration and sepsis. 
Clin Nutr. 1996;15:1-10.

• Bengmark S. Probiotics and prebiotics in prevention and treatment
of gastro-intestinal diseases. Gastroenterol Internat.
1998;11(suppl 1):4-7.

• Bennett RG, Gorbach SL, Goldin BR, et al. Treatment of relapsing
Clostridium difficile diarrhea with Lactobacillus GG. Nutrition Today.
1996;31(suppl 1):35S-38S.

• Biller JA, Katz AJ, Flores AF, Buie TM, Gorbach SL. Treatment of
recurrent Clostridium difficile colitis with Lactobacillus GG. 
J Pediatr Gastroenterol Nutr. 1995;21:224-226. 

• Cash B, Schoenfeld P, Chey WD. The utility of diagnostic tests in
irritable bowel syndrome. Am J Gastroenterol. 2002;97:2812-2819.

• Collins SM, Barbara G. East meets West: infection, nerves, and mast
cells in the irritable bowel syndrome. Gut. 2004;53:1068-1069. 

• Collins SM, Piche T, Rampal P. The putative role of inflammation in
the irritable bowel syndrome. Gut. 2001;49:743-745.

• Czerucka D, Roux I, Rampal P. Saccharomyces boulardii inhibits
secretagogue-mediated adenosine 3’,5’-cyclic monophosphate
induction in intestinal cells. Gastroenterology. 1994;106:65-72. 

INDEPENDENTLY  DEVELOPED BY  MCMAHON PUBL ISH ING 17

probiotics_gense07  10/25/07  11:05 AM  Page 17



• Dahan S, Busuttil V, Imbert V, Peyron JF, Rampal P, Czerucka D.
Entero-hemorrhagic Escherichia coli infection induces interleukin-8
production via activation of mitogen-activated protein kinases and
the transcription factors NF-kappaB and AP-1 in T84 cells. Infect
Immun. 2002;70:2304-2310. 

• Fekety FR Jr. Gastrointestinal complications of antibiotic therapy.
JAMA. 1968;203:210-212.

• Finegold SM. Interaction of antimicrobial therapy and intestinal
flora. Am J Clin Nutr. 1970;23:1466-1471. 

• Finegold SM, Sutter VL, Mathisen GE. Normal indigenous intestinal
flora. In: Hentges DJ, ed. Human intestinal microflora in health and
disease. London: Academic Press; 1983:3-31.

• Fuller R. Probiotics in human medicine. Gut. 1991;32:439-442. 

• Giaffer MH, Holdsworth CD, Duerden BI. The assessment of faecal
flora in patients with inflammatory bowel disease by a simplified
bacteriological technique. J Med Microbiol. 1991;35:238-243. 

• Gionchetti P, Rizzello F, Matteuzzi D, et al. Microflora in IBD patho-
genesis. Possible therapeutic use of probiotics. Gastroenterol
Internat. 1998;11:108-110.

• Gionchetti P, Rizzello F, Venturi A, et al. Maintenance therapy of
chronic pouchitis: A randomized, placebo-controlled, double-blind
trial with a new probiotic preparation. Gastroenterology.
1998;114:A4037.

• Gorbach SL, Chang TW, Goldin B. Successful treatment of relapsing
Clostridium difficile colitis with Lactobacillus GG. Lancet.
1987;2:1519. 

• Halvorson HA, Schlett CD, Riddle MS. Postinfectious irritable bowel
syndrome—a meta-analysis. Am J Gastroenterol. 
2006;101:1894-1899.

• Henderson B, Poole S, Wilson M. Microbial/host interactions in
health and disease: who controls the cytokine network?
Immunopharmacology. 1996;35:1-21.  

• Hilton E, Kolakowski P, Singer C, Smith M. Efficacy of Lactobacillus
GG as a diarrheal preventive in travelers. J Travel Med. 1997;4:41-43. 

• Höchter W, Chase D, Hagenhoff G. Saccharomyces boulardii in the
treatment of acute adult diarrhea. Efficacy and tolerance of treat-
ment. Münch Med Wochen. 1990;132:188-192. 

• Ji S, Park H, Lee D, Song YK, Choi JP, Lee SI. Post-infectious 
irritable bowel syndrome in patients with Shigella infection. J
Gastroenterol Hepatol. 2005;20:381-386.

• Jiang ZD, Okhuysen PC, Guo DC, et al. Genetic susceptibility to
enteroaggregative Escherichia coli diarrhea: polymorphism in the
interleukin-8 promoter region. J Infect Dis. 2003;188:506-511.

• Kim PH, Ko EJ. Bifidobacterium is a strong stimulant for IgA anti-
body production by mucosal B lymphocytes. FASEB J.
1998;12:A5278.

• Lee YK, Salminen S. The coming of age of probiotics. Trends Food
Sci Technol. 1995;6:241–245.

• Madsen KL, Doyle JS, Jewell LD, Tavernini MM, Fedorak RN.
Lactobacillus species prevents colitis in interleukin 10 gene-defi-
cient mice. Gastroenterology. 1999;116:1107-1114.

• Malin M, Suomalainen H, Saxelin M, Isolauri E. Promotion of IgA
immune response in patients with Crohn’s disease by oral bacterio-
therapy with Lactobacillus GG. Ann Nutr Metab. 1996;40:137-145. 

• Marshall JK, Thabane M, Garg AX, et al. Incidence and epidemiolo-
gy of irritable bowel syndrome after a large waterborne outbreak
of bacterial dysentery. Gastroenterology. 2006;131:445-450.

• Marteau PR, de Vrese M, Cellier CJ, Schrezenmeir J. Protection from
gastro-intestinal diseases with the use of probiotics. Am J Clin Nutr.
2001;73[2 suppl]:430S-436S.

• McFarland LV, Surawicz CM, Greenberg RN, et al. A randomized
placebo-controlled trial of Saccharomyces boulardii in combination
with standard antibiotics for Clostridium difficile disease. JAMA.
1994;271:1913-1918. 

• Mertz HR. Irritable bowel syndrome. N Engl J Med. 2003;349:2136-
2146.

• Metchnikoff E. The prolongation of life. Optimistic studies. London:
William Heinemann; 1907.

• Neal KR, Barker L, Spiller RC. Prognosis in post-infective irritable
bowel syndrome: a six year follow up study. Gut. 2002;51:410-413.

• Okhuysen PC, Jiang ZD, Carlin L, Forbes C, DuPont HL. 
Post-diarrhea chronic intestinal symptoms and irritable bowel
syndrome in North American travelers to Mexico. 
Am J Gastroenterol. 2004;99:1774-1778.

• Oksanen PJ, Salminen S, Saxelin M, et al. Prevention of travellers’
diarrhoea by Lactobacillus GG. Ann Med. 1990;22:53-56.

• O’Mahony L, McCarthy J, Kelly P, et al. Lactobacillus and
Bifidobacterium in irritable bowel syndrome: symptom responses
and relationship to cytokine profiles. Gastroenterology.
2005;128:541-551.

• Pimentel M, Chow EJ, Lin HC. Eradication of small intestinal bacter-
ial overgrowth reduces symptoms of irritable bowel syndrome. Am
J Gastroenterol. 2000;95:3503-3506.

• Ribeiro H, Vanderhoof JA. Reduction of diarrheal illness following
administration of Lactobacillus plantarum 299v in a daycare facility.
J Pediatr Gastro-enterol Nutr. 1998;26:561[abstract].

• Saito Y, Schoenfeld P, Locke GR 3rd. The epidemiology of irritable
bowel syndrome in North America: a systematic review. Am J
Gastroenterol. 2002;97:1910-1915.

• Sanders WE, Sanders CC. Modification of normal flora by antibi-
otics: effects on individuals and the environment. In: Roote RK,
Sande MA, eds. New dimensions in antimicrobial therapy. New York:
Churchill Livingstone; 1984:217-241.

• Schultz M, Sartor RB. Aberrant host immune responses to luminal
bacteria in the pathogenesis of chronic inflammatory bowel 
disease. In: Ernst PB, Michetti P, Smith PD, eds. The Immunobiology
of H. pylori: From Pathogenesis to Prevention. Philadelphia:
Lippincott-Raven Publishers; 1997:167-182.

• Surawicz CM, Elmer GW, Speelman P, McFarland LV, Chinn J, van
Belle G. Prevention of antibiotic-associated diarrhea by
Saccharomyces boulardii: a prospective study. 
Gastroenterology. 1989;96:981-988.

• Talley NJ. Irritable bowel syndrome. Intern Med J. 2006;36:724-728.

• Talley NJ, Dennis EH, Schettler-Duncan VA, Lacy BE, Olden KW,
Crowell MD. Overlapping upper and lower gastrointestinal symp-
toms in irritable bowel syndrome patients with constipation or diar-
rhea. Am J Gastroenterol. 2003;98:2454-2459.

• Tillisch K, Mayer EA, Labus JS, Stains J, Chang L, Naliboff BD. Sex
specific alterations in autonomic function among patients with irri-
table bowel syndrome. Gut. 2005;54;1396-1401.

• van der Veek PP, van den Berg M, de Kroon YE, Verspaget HW,
Masclee AA. Role of tumor necrosis factor-alpha and interleukin-10
gene polymorphisms in irritable bowel syndrome. 
Am J Gastroenterol. 2005;100:2510-2516.  

• Whorwell P, Altringer L, Morel J, et al. Efficacy of an encapsulated
probiotic Bifidobacterium infantis 35624 in women with irritable
bowel syndrome. Am J Gastroenterol. 2006;101:1581-1590.

• Wunderlich PF, Braun L, Fumagalli I, et al. Double-blind report on
the efficacy of lactic acid-producing Enterococcus SF68 in the pre-
vention of antibiotic-associated diarrhoea and in the treatment of
acute diarrhoea. J Int Med Res. 1989;17:333-338.

INDEPENDENTLY  DEVELOPED BY  MCMAHON PUBL ISH ING18

AUTHOR DISCLOSURE—Dr. Faber has received honoraria from Metagenics and Xymogen.

DISCLAIMER—This review is designed to be a summary of information, and represents the opinions of the author. Although detailed, the review

is not exhaustive. Readers are strongly urged to consult any relevant primary literature, the complete prescribing information available in the

package insert of each drug, and the appropriate clinical protocols. No liability will be assumed for the use of this review, and the absence of

typographical errors is not guaranteed. Copyright © 2007, McMahon Publishing, 545 West 45th Street, 8th Floor, New York, NY 10036. Printed in

the USA. All rights reserved, including right of reproduction, in whole or in part, in any form.

probiotics_gense07  10/25/07  11:05 AM  Page 18



Patient Guide to 

PROBIOTICS

Why has probiotic therapy become so popular?

It is believed that modern diets eliminate naturally occurring microorganisms, via
processing, that our bodies need to digest food, absorb vitamins and minerals,

and keep bad bacteria at bay.  To compensate for the lack of probiotics in 
refined foods, many individuals have turned to vitamin supplements to balance

intestinal microflora. 

Who should take probiotics?

Individuals suffering from irritable bowel disease, Crohn’s disease, 
or general gastrointestinal problems may obtain relief through probiotic supple-

mentation. Probiotics may also be of use in treating common female ailments
resulting from microflora imbalance, such as yeast and urinary tract infections.

Current studies are investigating which probiotic strains 
are appropriate for particular conditions. 

How do I take probiotics?

You may frequently hear the terms “probiotic therapy” and “probiotic treatment,”
which imply that probiotics are “dosed” or “prescribed” as medicine. Although

your doctor or nutritionist may recommend probiotic bacteria for a specific condi-
tion, there are many individuals who simply supplement with microorganisms 

2 or 3 times per week to promote intestinal health. 

RESOURCES

Q & A
Probiotics may be 

considered in cases of

❖ Irritable bowel 

syndrome (IBS)

❖ Inflammatory bowel 

disease (IBD)

❖ Clostridium 

difficile–associated 

diarrhea

❖ Viral or other infectious

forms of gastroenteritis with 

prolonged diarrhea

❖ Antibiotic-associated 

diarrhea

❖ Traveler’s diarrhea

❖ Lactose intolerance

PDR Health

www.pdrhealth.com/drug_info/nmdrugprofiles/nutsupdrugs/pro_0034.shtml

Mayo Clinic

www.mayoclinic.com/health/probiotics/AN00389

National Center for Complementary and Alternative Medicine, National Institutes of Health

www.nccam.nih.gov/health/probiotics

robiotics are live microorganisms that balance intestinal bacteria and promote gastro-

intestinal health. They not only aid in digestion of food but are also believed to prevent

harmful microorganisms from flourishing. Probiotics have been used for many years to

restore bacterial imbalances resulting from antibiotic use, diarrhea, and gastroenteritis, among

other causes. Recent research has focused on probiotic therapy as a means of regulating bacte-

ria levels in the intestine to avoid possible health problems in the future. It has also been

suggested that certain probiotics may have anticarcinogenic effects, as well as other health ben-

efits. Probiotics can often be found as nutritional supplements and in foods such as yogurt.
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