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Editorial 

Yogurt as Oral Bacteriotherapy for 
Diarrhea: Back to the Future? 

Diarrhea continues to plague the 
developing world, resulting in more than 3 
million deaths annually. Children, 
especially malnourished children, remain 
at greatest risk. In addition to the grim 
mortality data, the morbidity of diarrheal 
episodes is substantial, affecting the child 
through the loss of "catch-up" growth after 
recurrent episodes. The problem and 
solutions involve issues related to both 
infectious diseases and nutrition. 

The last twenty years has seen a rise in the 
use of oral rehydration solution (ORS) for 
treating the severe volume loss of infectious 
diarrhea, and its potential contribution 
cannot be understated. Unfortunately, the 
global impact of ORS remains limited for a 
variety of reasons, including its incomplete 
utilization and its failure to diminish stool 
output. In addition to improving 
availability, investigators are searching for 
a "super"-ORS that will shorten the course 
of diarrhea, and also alleviate de 
hydration. While this quest continues, 
other anti-diarrheal therapies are needed. 
Improved treatment and, more impor-
tantly, prevention are critical and merit 
new approaches. 

An effective anti-diarrheal agent for the 
developing world would not only curtail the 
complications of acute diarrheal episodes, 
but would shorten the clinical course and 
limit the sequelae. Prevention of childhood 
diarrhea altogether remains the ideal. 
Interventions for a preventive approach 
must be inexpensive, readily available, and 
palatable to the population for whom it is

intended; the agent should also have 
minimal or no adverse effects. While 
unproven, the possibility of manipulating 
enteric flora through the administration of 
live bacteria, as in curd (yogurt), is a 
concept which may meet these criteria and 
holds enough promise to deserve further 
evaluation. 

Long claimed to have health-promoting 
properties, fermented milk products have 
become a staple to many native diets 
worldwide. Like all milk products, yogurts 
are rich in calcium, protein and other 
important nutrients. The presence of active 
cultures, though, distinguishes yogurt from 
ordinary milk. The live bacteria present in 
these foods are believed to impart 
additional health benefits. The use of 
yogurts for either remedial or prophylactic 
health purposes far antedates the advent of 
controlled clinical trials. As such, many 
well-intentioned, knowledgeable 
physicians have dismissed this potentially 
valuable substance as nothing more than 
an untested folk remedy. Others have 
argued that yogurts are true probiotics, 
limiting or inhibiting disease by effecting 
colonic microbial balance. 

Yogurt's direct effects on the colonic 
microflora have been extensively 
examined, due in part to difficulties in 
studying this outcome. Nevertheless, 
different investigators have shown that 
live-culture yogurt has in vitro inhibitory 
effects to many known diarrhea 
pathogens, including strains of 
Campylobacter, Shigella, Salmonella and 
E. coli. The mechanism for this remains 
unclear, with a variety of effects postulated 
as being responsible, including altered 
levels of luminal lactic acid, hydrogen 
peroxide, luminal pH, competitive 
inhibition of pathogenic organisms, 
production of 
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bactericidal enzymes and increased 
secretion of IgA. Most of these studies have 
used yogurts containing Lactobacillus and 
Streptococcus thermophilus; yogurts 
containing some Bifidobacter spp. have also 
been promising. Unfortunately, most in vivo 
studies investigating the digestive tract 
survival of these bacteria following routine 
yogurt ingestion (once to three times daily) 
have failed to demonstrate colonization, 
as measured by persistent fecal excretion 
of the orally delivered organism after 
discontinuation. Whether this is truly a 
prerequisite for a biotherapeutic effect 
remains unclear, though it might be 
reasonable to expect this to be the case. In 
addition, some clinical results in treatment 
of diarrheal illnesses appear rapidly, well 
before bacterial colonization would be 
likely to alter colonic microflora. 

In recent years, investigators have 
looked into the therapeutic efficacy of 
fermented milk products and their 
constituent bacteria in a number of 
diarrheal illnesses. In using a human 
Lactobacillus strain (Lactobacillus GG) that 
has been shown to colonize the gut, Isolauri 
and co-workers demonstrated an 
accelerated recovery from rotavirus in a 
pediatric population in Finland^). Raza et 
al. showed similar results in a prospective 
study in Pakistan, though this was only 
demonstrated on a sub-group analysis of 
patients who had non-bloody diarrhea(2). 
This same Lactobacillus species has shown 
promising preliminary results in treating 
refractory C. difficile diarrhea, as well(3). 
Yogurt containing Bifidobacterium longuni 
was shown to reduce by about 50% 
erythromycin-induced diarrhea and 
abdominal complaints in a small, blinded 
crossover trial(4). Although initial trials 
suggested that Enterococcus faechim SF68 (a 
lactic acid producing organism that inhibits 
the growth of enterotoxigenic E. coli, 
Salmonella, Shigella and Clostridia), might  

have role in the treatment of acute 
diarrhea, a large, randomized trial 
showed no antidiarrheal effect for this 
therapy in treating adults with diarrhea 
secondary to Vibrio cholera and 
enterotoxigenic £. co/z(5). Dietary therapy 
comparing a traditional khitchri and yogurt 
diet with a soy formula in infants and 
toddlers with persistent diarrhea has 
yielded conflicting results(6,7). In 
controlled trials in developing countries, 
Lactobacillus has demonstrated an effect in 
diminishing rotavirus associated diarrhea, 
in particular(8). Studies with Lactobacillus 
GG have also demonstrated an increase in 
the immunogenicity of an oral rotavirus 
vaccine, suggesting that the mechanism of 
action is not through modification of 
intestinal flora alone but through immune-
modulatory effects as well(9). 

In a more significant and perhaps more 
relevant study, a seventy-five per cent 
reduction in hospital acquired diarrhea 
was noted in pediatric population fed an 
infant formula supplemented with 
Bifidobacterium bifidum and Streptococcus 
thermophilus(10). This prophylactic effect 
is what holds promise for a preventive 
approach through administration of 
probiotics (in the form of live bacteria) in 
yogurt. Whether these findings can be 
translated into successful therapies using 
Lactobacillus and Streptococcus thermophilus 
remains unclear. 

These results show some promise for 
yogurt, or at least certain strains of bacteria 
delivered in yogurt, as a legitimate therapy 
in the prevention or treatment of diarrheal 
illness. Although challenges facing the 
developing world may limit the 
immediate use of yogurt as an anti-
diarrheal, fermented milk products are 
already incorporated into many diets and 
in many developing countries, are made 
cheaply at home. The possibility that a 
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common food vehicle, with its own 
nutritional advantages, could deliver a 
prophylactic or remedial agent demands 
attention and investigation. 

Researchers will need to carefully 
design both clinical and in vitro studies to 
better delineate the mechanism of action of 
these biotherapeutic agents and the clinical 
scenarios in which they will and will not 
work. Surely, the prevention of diarrheal 
diseases is an area ripe for study. The role 
of colonic flora, often referred to as the 
neglected organ, has been inadequately 
investigated in health and disease. The 
manipulation of the colonic flora to take 
advantage of potentially important 
properties of nonpathogenic bacteria may 
yield a valuable tool for the prevention of 
childhood diarrhea. Recently, the World 
Health Organization announced its desire 
to promote investigation of microbial 
interference therapy, stating that "several 
older forms of therapy, including bacterial 
interference may be worth 
reconsidering(11)". A recent investigation 
has evaluated the effect of adding 
fructooligosaccharide (FOS), non-
digestible carbohydrate known to alter the 
gut flora, to experimental oral electrolyte 
solution in a pig model; the results indicate 
that FOS accelerates the recovery of the 
normal flora(12). Perhaps in an effort to 
stimulate thought and research, Gut 
recently committed its lead article to a 
review of probiotic theories and 
therapies(13). 

We expect this recent awareness and 
curiosity to generate a number of 
investigations into the manipulation of gut 
flora to limit disease. Yogurt delivery of 
Lactobacillus and other probiotic organisms 
is certain to be studied. We eagerly 
anticipate the results. 

Thomas'Ullman, 
Fellow, Department of Internal Medicine, 

Yale School of Medicine, 
333 Cedar Street, 

New Haven, Connecticut 06520, USA. 

Joshua R. Korzenik, 
Assistant Professor, 

Department of Internal Medicine, 
Washington University School of Medicine, 

660 Euclid Avenue, 
St. Louis, Missouri 63110, USA. 

REFERENCES 

1. Isolauri   E,   Juntunen   M,   Rautanen   T, 
Sillanaukee P, Koivula T. A human Lacto- 
bacillus strain (Lactobacillus casei sp strain 
GG) promotes recovery from acute diar- 
rhea   in   children.   Pediatrics   1991;   88: 
90-97. 

2. Raza S, Graham SM, Allen SJ, Sultana S, 
Cuevas L, Hart CA. Lactobacillus GG pro- 
motes recovery from acute nonbloody di- 
arrhea in Pakistan. Pediatr Infec Dis J 
1995; 14:107-111. 

3. Gorbach SL, Chang TW, Goldin B. Suc 
cessful treatment of relapsing Clostridium 
difficile colitis with Lactobacillus GG. Lan- 
cet 1987; 2:1519. 

4. Colombel JF, Cortot A, Neut C, Romond 
C. Yoghurt with Bifidobacterium longum re-
duces erythromycin-induced gastrointes-
tinal effects. Lancet 1987; 2: 43. 

5. Mitra AK, Rabbani GH. A double-blind, 
controlled trial of bioflorin {Streptococcus 
faecium SF68) in adults with acute diar-
rhea     due     to     Vibrio    cholerae    and 
enterotoxigenic Escherichia coli. Gastroen- 
terology 1990; 99:1149-1152. 

6. Bhutta    ZA,    Molla    AM,    Issani    Z, 
Badruddin S, Hendricks K, Snyder JD. Di-
etary management of persitent diarrhea: 
Comparison  of  a   traditional   rice-lentil 
based diet with soy formula. Pediatrics 
1991; 88:1010-1018. 

 

7. Bhutta    ZA,    Molla    AM,    Issani    Z, 
Badruddin S,    Hendricks K, Snyder JD. 
Nutrient absorption and weight gain in 
persistent diarrhea: Comparison of a tra-
ditional rice-lentil/yogurt/milk diet with 
soy formula. J Pediatr Gastroenterol Nutr 
1994; 18: 45-52. 

8. Isolauri E, Kaila M, Mykkanen H, Ling 
WH, Salminen S. Oral bacteriotherapy for 
viral gastroenteritis. Dig Dis Sci 1994; 39: 
595-600. 

9.  Isolauri E, Joensuu J, Suomalainen H, 
Luomala M, Vesikari T. Improved immu- 

505 



EDITORIAL 

 nogenicity of oral D x RRV reassortant 
rotavirus vaccine by Lactobacillus casei GG. 
Vaccine 1995; 13: 310-312. 

10. Saavedra JM, Bauman NA, Oung I, 
Perman JA, Yolken RH. Feeding of 
Bifidobacterium bifidum and Streptococcus 
thermophilus to infants in hospital for pre-
vention of diarrhea and shedding of 
rotavirus. Lancet 1994; 344:1046-1049. 
 

13 WHO Scientific Working Group on Moni-
toring, and Management of Bacteria Resis- 

 

tant  to  Antimicrobial  Agents.   Geneva, 
World Health Organization, 1994. 

13 Oli MW, Petschow BW, Buddington RK. 
Evaluation of fructo-oligosaccharide sup-
plementation of oral electrolyte solutions 
for treatment of diarrhea: Recovery of the 
intestinal bacteria. Dig Dis Sci 1998; 43: 
138-147. 

13 Bengmark S. Ecological control of the gas-
trointestinal tract. The role of probiotic 
flora. Gut 1988; 42: 2-7. 

 

 

 

 

 

 

506 


