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Summary
The scientific literature demonstrates that probiotic bacteria may provide a wide

range of health beneficial effects going beyond basic nutrition. One of the frequently
described benefits associated with the consumption of probiotics in foods is the
stimulation of the immune system resulting in improved body resistance. To date the
immune system is increasingly compromised by an unbalanced lifestyle, stress or
frequent intake of antibiotics. Different human studies have demonstrated the clinical
relevance of specific probiotic microorganisms, especially in the management of
gastrointestinal disorders, such as diarrhea of various etiologies or in the
improvement of Helicobacter pylori associated chronic gastritis. Although the safety
of probiotic bacteria has been demonstrated by a variety of studies, proper risk
assessment should be performed for every (new) probiotic microorganism which is
intended for human consumption. In this context, the studies on the molecular
mechanisms of probiotic health associated effects and the analysis of the bacterial
genome are valid tools for future benefit:risk assessments. By this, in the near future,
the use of selected probiotic strains as nutritional support of current therapies can be

extended to clinical applications.

Probiotics and Health

In 2001 the Food and Agriculture Organization of the United Nations (FAQO) and the
World Health Organization (WHO) defined probiotics as “live microorganisms which,
when administered in adequate amounts, confer a health benefit on the host.

Initial work on probiotics was aimed to identify probiotic bacteria with the capacity to
prevent gastrointestinal infections, by means of strong adhesive properties to the
intestinal epithelium or by production of anti-microbial substances. These early
studies demonstrated efficacy of specific probiotic strains to antagonise a variety of
intestinal pathogens. Protection was not only conferred by competitive exclusion, but
also by modulation of the host immune system.

Bifidobacteria have been associated with the protection against diarrhea observed
during breast-feeding. More recently, the efficacy of probiotic bacteria in the
prevention or treatment of infantile gastroenteritis has been studied in controlled

clinical trials. A combination of Bifidobacterium bifidum and Streptococcus



thermophilus reduced the incidence of acute diarrhea in infants in a nosocomial
environment.

The use of Lactobacilli has also been demonstrated to prevent and treat different
gastrointestinal disorders. This was also shown for Helicobacter pylori , a gastric
pathogen, that upon colonisation of the human stomach promotes gastritis or peptic
ulcers and by this represents a risk factor for gastric cancer. Administration of a
fermented milk containing Lactobacillus johnsonii Lal resulted in a net reduction in
colonisation density of H. pylori in the stomach and allevation of gastric inflammation.
A combination of several probiotic bacterial strains have been proposed for the
control of gastrointestinal pathologies. The use of VSL# 3, a mixture of Lactobacilli,
Bifidobacteria and Stretococcus thermophilus was shown to be effective in the
control of pouchitis, a frequent inflammation of the ileal-anal anastomosis after

colorectomy for ulcerative colitis.

The prevalence of atopic disease has been constantly increasing in Western
countries. Atopic disease is the most common chronic disease in childhood.
Althought genetic factors are involved, there is also a strong environmental influence
on development of disease.The comparison of microflora composition between
healthy and atopic infants revealed that atopic infants had less lactobacilli and
bifidobacteria, higher numbers of coliform bacteria and clostridia and differences in
Bifidobacterium species in atopic children. A recent clinical trial with Lactobacillus GG
aiming at prevention of atopic diseases has demonstrated efficacy by administering
the probiotic prenatally to mothers and postnatally to babies at risk of allergy for 6
months. The frequency of atopic eczema was reduced by half in infants exposed to

the probiotic.

To date, many experimental and clinical evidences support the contention that
probiotic bacteria may represent a sound strategy to prevent or treat gastrointestinal
disorders or atopic eczema. They may represent alternative or substitutes to
pharmaceutical treatments or compensate for their side effects. However, although
protective functions by specific probiotic bacteria are widely accepted based on
epidemiological and interventional studies, the molecular mechanisms of these

protective effects are hardly understood.
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