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Probiotics are living microorganisms which, upon ingestion in certain numbers, exert
health benefits beyond mherent general nutrition. (1) Elias Metchnikoff proposed in 1907
the idea that the presence of certain bacteria in the human intestinal tract could prolong
hife. The early investigations focused on infectious GI disorders and the science was
weak, being mainly organized as descriptive studies. However, there is growing body of
more recent hiterature which 1s clarifying the role of probiotics in the promotion of health.

Much of the recent mvestigations mvolving probiotics is nascent. There is slowly growng
body of basic scientific research evaluating the mechanisms behind GI microbial flora
“balance” and interactions with the gastrointestimal immune system. For example,
anti-rotavirus JgA was increased in humans who were mfected with the diarrthea causing
rotavirus after being treated with live, oral Lactobacillus GG supplementation. In
addition, anti-B-lactoglobulin IgA-secreting cells increased in patients suffering from
Crohn’s disease following treatment with live, oral Lactobacillus casei (2). Numerous
animal models have also shown a variety of immune altering effects .

While these demonstrable effects of probiotic use in humans is intriguing and exciting,
there remams a need for broader and larger studies to identify any real disease modifying
benefits of probiotics. Well controlled human studies to this end are paltry, but numerous
smaller studies have demonstrated benefit in a variety of disorders including antibiotic
associated diarrhea (3-8), relapsing C. difficile infection (9-13), management of atopic
eczema and cow’s milk allergy (14), irritable bowel syndrome (15-17), traveler’s diarthea
(18,19), remission mamtenance in ulcerative colitis (20,21), chronic pouchitis (22,23),
remission maintenance in Crohn’s disease (24,25), prevention of Crohn’s recurrence
postop (26), and acute infectious diarthea (27-35).

Multiple organisms have been studied for use as therapeutic agents m human. Not all
strams have the same m vitro characteristics or observed n vivo behavior (e.g. ability of L.
plantarum , L. rhammosus, and L. reuteri to persist on jejunal and colonic mucosa 11 days
after termmation of administration [36]). In addition, some researchers suggest that the
amount of probiotics 1s mportant m observing a benefit (i.e. need to mgest 5108 bacteria)
(37). Sorting out the nuances of the various probiotics will take much effort and time.

It 1s not at all clear if observed charactenstics of microorganisms will translate to
therapeutic potential; only properly randomized trials in humans can prove therapeutic
benefits. However, given the low cost of probiotics, and given that the literature to date
supports the safety of probiotic use in humans (at least for the organisms studied) (38),
there appears to be great opportunity in selecting and tailoring probiotic mixtures which
have both theoretical therapeutic potential and legnmate usefulness as suggested by
published clinical data.






Bibliography
1. Guamer F, Schaafsma GJ. Probiotics. Int J Food Microbiol 1998:39;237-8.

2. Erickson, KI., Hubbard, NE. Probiotic Immunomodulation in Health and Disease.
J Nutri 2000;130:4038-409S.

3. Siitonen S, Vapaatalo H, Salmmen S, Gordin A, Axelin M, Wikberg R, et al.
Effect of Lactobacillus GG yoghurt in prevention of antibiotic-associated diarthea. Ann
Med 1990;22:57-9.

4. Vanderhoof JA, Whitney DB, Antonson DL, et al. Lactobacillus GG in the
prevention of antibiotic-associated diarthea in children. J Pediatr 1999;135:564-8.

5. MacFarland LV, Surawicz CM, Greenberg RN, Elmer GW, Moyer KA, Melcher
SA, et al. Prevention of B-lactam-associated diarthea by Saccharomyces boulardii
compared with placebo. Am J Gastro 1995;90:439-48.

6. Columbel JF, Cortot A, Neut C, et al. Yogurt with Bifidobacterum longum
reduces erythromycm-mduced gastromtestmal effects. Lancet 1987;2:43 (letter).

7. Surawicz CM, Elmer GW, Greenberg RN, et al. Prevention of antibiotic associated
diarrhea by Saccharomyces boulardii: A prospective study. Gastroenterology
1989;96:981-8 (letter).

8. Gotz V, Romankiewicz JA, Moss J, Murray HW. Prophylaxis agamst
ampicillin-associated diarrhea with a lactobacillus preparation. Am J Hosp Pharm
1979:36:754-7

Q. Gorbach SL., Chang T, Goldin B. Successful treatment of relapsmg Clostridium
difficile colitis with Lactobacillus GG. Lancet 1987111519,

10. McFarland LV, Surawicz CM, Greenberg RN, et al. A randomized
placebo-controlled trial of Saccharomyces boulardil in combimation with standard
antibiotics for Clostridium difficile disease. JAMA 1994;271:1913-8.

11. Biller JA, Katz Al, Flores AF, et al. Treatment of recurrent Clostridium difficile
colitis with Lactobacillus GG. J Pediatr Gastroenterol Nutr 1995;21:224-6.

12. Seal D, Borricllo SP, Barclay F. et al. Treatment of relapsing Clostridum difficile
diarrhea by administration of a non-toxigentic strain. Eur J Clin Microb 1987;6:51-3
(letter).



13. Biller JA, Katz AJ, Flores AF, Buie TM, Gorbach SL. Treatment of recurrent
Clostridium difficile colitis with Lactobacillus GG. J Pediatr Gastroenterol Nutr
1995:21:224-6.

14, Majamaa H. Isolauri Erika. Probiotics: a novel approach in the management of
food allergy. J Allergy Clin Immunol 1997;99:179-85.

15.  Halpem GM, Prindiville T, Blankenberg M, Hsia T, Gershwin ME. Treatment of
irritable bowel syndrome with Lacteol Fort: a randomized, double-blind, cross-over trial
Am J Gastro 1996;91:1579-1585.

16.  Nobaek S, Johansson ML, Molm G, Ahrne S, Jeppsson B. Alteration of intestinal
microflora is associated with reduction in abdominal bloating and pain in patients with
irritable bowel syndrome. Am J Gastro 2000;95:1231-38.

17.  Niedzielin K, Kordecki H. Therapeutic usefulness of “Proviva” solution inthe
treatment of irritable bowel syndrome and hemorrhoids. 1996. Presented at the
Symposium of Gastroenterology, Heiligenstadt, Germany.

18.  Oksanen P. Salminen S. Saxelin M, et al. Prevention of traveler’s diarthea by
Lactobacillus GG. Ann Med 1990;22:53-6.

19. Hilton E, Kolakowski P, Smith M, et al. Efficacy of Lactobacillus GG as a
diarrheal preventative in travelers diarrhea. J Travel Med 1996;4:41-3.

20.  Kruis W, Schutz E. Fric P, et al. Double-blind comparison of an oral Escherichia
coli preparation and mesalamme m mamtaming remission of ulcerative colitis. Aliment
Pharmacol Ther 1997;11:853-8.

21. Rembacken BJ, Snelling AM, Hawkey PM. Chalmers DM, Axon ATR.
Non-pathogenic Escherichia coli versus mesalamine for the treatment of ulcerative colitis;
a randomized trial. Lancet 1999;354:635-9.

22. Gionchetti P, Rizzello F, Venturi A, Brigidi P, Matteuzz D, et al. Oral
bacteriotherapy as mamtenance treatment in patients with chronic pouchitits: a
double-blind, placebo-controlled trial. Gastroenterol 2000:119:305-9.

23.  Friedman G, George J. Treatment of refractory “pouchitis” with prebiotic and
probiotic therapy. DDW2000 abstract 4167.

24, Malchow, HA. Crohn’s disease and Escherichia coli: a new approach in therapy to
maintain remission of colonic Crohn’s disease? J Clin Gastroenterol 1997:25(4):653-8,

25. Guslandi M, Raffaele S. Flare up of Crohn’s disease is prevented by
Saccharomyces boulardii. DDW2000 abstract 4170.



26. Campieri M, Rizzello F, Venturi A, Poggioli G, Ugilini F, et al. Combination of
antibiotic and probiotic treatment is efficacious in prophylaxis of post-operative recurrence
of Crohn’s disease: a randomized controlled study vs mesalamine.

27.  Waunderlich PF. Braun L. Fumagalli I, et al. Double-blind report on the efficacy of
lactic acid producing Enterococcus SF68 in the prevention of antibiotic-associated
diarrhea, and m the treatment of acute diarrhea. J Int Med Res 1989;12:333-8.

28. Isolauri E, Juntunen M, Rautanen T, et al. A human Lactobacillus strain

(Lactobacillus GG) promotes recovery from acute diarrhea i children. Pediatrics
1991:88:90-7.

29. Guarino A, Canani RB, Spagnuolo MI. Oral bacteria therapy reduces the duration
of symptoms and of viral excretion m children with mild diarrhea. J Pediatr Gastroenterol
Nutr 1997;25:516-9.

30. Majamaa H, Isolauni E, Saxilin M, Vesikari T. Lactic acid bacteria in the treatment
of acute rotavirus gastroenteritis. J Pediatr. Gastroenterol Nutr 1995;20:333-8.

31. Shornikova AV, Casas A, Isolauri E. Lactobacillus reuteri as a therapeutic agent
m acute diarrhea in young children. J Pediatr Gastroenterol Nutr 1997;24:399-404.

32. Saavedra JM, Bauman NA, Oung I, et al. Feeding of Bifidobacterium bifidum and
Streptococcus thermophilus to mfants in hospital for prevention of diarrthea, and shedding
of rotavirus. Lancet 1994;344:1046-9.

33, Boulloche J, Mouterde O, Mallet E. Management of acute diarthoea m infants and
young children: Controlled study of the antidiarrhoeal efficacy of killed L. acidophilus (LB
strain) versus a placebo and a reference drug (loperamide). Ann Pediatr 1994;41:457-63.

34, Talarmm F. Use of highly concentrated lactic metabolic products as a treatment of
diarrheas on board of a national navy ship. Gazette Med France 1992;5:89.

35.  Bodilis JY. Controlled clinical tmal of Lacteol Fort compared with a placebo and
reference drug i the treatment of acute diarthea i the adult. Med Actuelle
1983;10:232-5.

36. Johansson ML, Molm G, Jeppsson B, et al. Admmistration of different
Lactobacillus strains in fermented oatmeal soup: In vivo colonization of human mtestinal
mucosa and effect on the indigenous flora. Appl Environ Microbiol 1993;59:15-20.

37.  Lin MY, Savaiano D, Harlander S. Influence of nonfermented dairy products
containing bacterial starter cultures on lactose maldigestion m humans. J Dairy Sci
1991;74:87-95. o ‘



38. Salmmen S, Deighton M. Lactic acid bacteria in the gut in normal and disordered
states. Dig Dis 1992;10:227-38.

39.  Talley NJ, Zinsmeister AR, Van Dyke C, et al. Epidemiology of colonic symptoms
and the irriable bowel syndrome. Gastroenterol 1991;101:927-34.

40.  Everhart JE, Renault PF. Trritable bowel syndrome m office-based practice i the
United States. Gastroenterol 1991;100:998-1005.

41.  Balsan A, Ceccarelli A, Dubmi F, et al. The fecal microbial population in the
writable bowel syndrome. Microbiol 1982;5:7¥85-94.

42, King TS, Elia M, Hinter JO. Abnormal colonic fermentaiton in irritable bowel
syndrome. Lancet 1998;352:1187-9.

43, Thompson WG. Irritable bowel syndrome: Guidelines for the diagnosis.
Gastroenterol Int 1989;2:92-5.

44, Manning AP, Thompson WG, Keaton KW, et al. Towards positive diagnosis of
the irritable bowel Br Med J 1978;2:653-4.





