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For centuries yogurt has been regarded as a source for good health,

fecundity and longevity. More than 100 years ago, Metchnikoff

conducted a series of studies showing that the ingestion of

microbes that ferment lactic acid improves numerous ailments

including digestive and respiratory disorders. His instrumental

studies introduced Balkan dairy products to many homes in Europe

and North America in the belief that their consumption will

promote health and serve as a natural remedy for many diseases.

Along with the evolving science of nutrition, our perception of

food has also changed. In addition to the seminal role our diet has

in providing the amount of energy required for the appropriate level

of metabolism and growth, we expect today that food will also

promote health and contribute to risk reduction of many diseases.

Given the "poor" modern nutrition of westernized countries,

probiotic food products may provide the elements that are lacking.

Schrezenmeir et al. [1] defined probiotics as "a preparation of or

a product containing viable, defined microorganisms in sufficient

numbers, which alters the microflora by implantation or coloniza-

tion on a compartment of the host and by that exert beneficial

health effects on the host.'' Microbial colonization of the intestine

begins soon after birth. After weaning, the composition of the

microflora resembles that of the adult flora. More than 500 different

species of different bacteria exist in the intestine. Some of these

species are known to be pathogenic by producing toxins, invading

the mucosal layer, or enhancing carcinogenesis and inflammatory

processes in the gut [2]. Probiotics are beneficial bacteria that

reside within the healthy gut microflora. In addition to their proven

beneficial traits, probiotic bacteria must be safe for human use,

remain viable in the noxious chemical environment of the stomach

and bile, and finally adhere to the intestinal mucosa. The most

frequently used probiotics belong to the Lactobacillus and Bifido-

bacterium species.

Probiotics have been shown to be effective in myriad disorders:

antibiotic-associated intestinal disorders, gastroenteritis, traveler's

diarrhea, inflammatory bowel disease, irritable bowel syndrome,

pouchitis and colon cancer. Moreover, probiotics confer therapeutic

effects also on extraintestinal diseases, of which allergies have been

the most thoroughly investigated [3,4].

The "hygiene hypothesis" proposes an association between the

increase of atopic conditions in developed countries and the

relatively aseptic conditions in which children live. In a prospective

study of 1,035 infants followed from birth and monitored for the

incidence of asthma, the results clearly showed that regular

exposure to other children during the first 6 months of life, either

at home or in day care, protected against the development of

asthma [5]. Interestingly, another study demonstrated that the use

of antibiotics by children whose parents had hay fever resulted in

future higher rates for the development of allergic diseases in the

children [6]. Multiple data indicate that probiotics exert their

immunomodulatory effects by altering the cytokine balance towards

a Th1-dominant immune system. Many strains of lactobacilli have a

subtle inhibitory effect on interleukin-4 production in vitro, but at

the same time many of them are potent stimulators of Th1

cytokines such as interferon-gamma, interleukin-12 and tumor

necrosis factor-alpha [7]. Several studies indicate that yogurt

consumption may be associated with enhanced IFNg synthesis in

humans. Subjects who ate any yogurt for 2 weeks had a significant

rise in the activity of 2-SA synthetase activity, a specific marker of

interferon synthesis [8]. In rats, diet supplementation with 350 g

milk or yogurt/kg for 4 weeks resulted in increased IFNg production

and a greater response to bacteria and concanavalin A in Peyer's

patches and the spleen [9].

In addition to atopic conditions, several reports tie the use of

probiotics to the prevention of urinary tract infections and vaginitis.

There is in vitro evidence that lactobacilli impede the growth and

attachment of uropathogenic Escherichia coli to uroepithelium

[10,11]. Not surprisingly, several studies found that their use may

reduce the frequency of infection rates in humans [12]. Therefore,

theoretically, there is a rationale for attempting to reconstitute with

probiotic therapy the vaginal lactobacilli flora in women in whom

they are low or absent. Another study showed that the daily

consumption of yogurt containing Lactobacillus acidophilus resulted

in a significant decrease of candidal colonization and infection of

the vagina [13]. There is some evidence showing that lactobacilli

IFNg = interferon-gamma
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can reduce the risk of infection when they are applied locally, but

this finding has yet to be corroborated by further investigations

[14]. Hallen et al. [15] researched the effect of vaginal suppositories

containing lactobacilli of human origin in 60 women with bacterial

vaginosis. The women were randomized to receive two vaginal

suppositories, containing either lactobacilli or placebo, or placebo

every day for 6 consecutive days. Immediate cure of bacterial

vaginosis was recorded in 57% of the women in the probiotic group

compared to none in the placebo control group. The efficacy of this

treatment modality was sustained even after the menstrual cycle of

the following month, and 21% of the treated women remained free

of vaginosis.

In this issue of IMAJ, Colodner and associates [16] report on the

failure of Lactobacillus rhamnosus GG to propagate and colonize in

the vaginal microflora following the intake for 1 month of yogurt

containing the bacteria. As the authors noted, LGG has the ability

to synthesize hydrogen peroxidase, which confers their antibacterial

effect. However, LGG were found to bind weakly to the uroepithe-

lium [17]. In addition, LGG did not abrogate the adherence of

pathogenic bacteria to susceptible sites in the uroepithelium. Yet

LGG bound strongly to enterocytes and competed with the binding

of pathogenic strains of E. coli and Salmonella species to the

intestinal epithelium [18]. In their study, Colodner et al. [16] chose

to use a surrogate marker and the results they present should be

regarded accordingly. The clinical data on the use of LGG imply that

LGG probably has role in allergic conditions, where it was reported

to abrogate casein-induced production of interleukin-4 and to

significantly improve the clinical outcome of patients with atopic

dermatitis [19].

The mounting evidence on the use of probiotics for different

conditions yields numerous and puzzling contradictory results. We

have come to acknowledge that probiotics is probably advanta-

geous in different diseases, however we still have a long way to go

to fully understand its mechanism of immunomodulation and the

multiple chain of events that lead to a sound immune response.

The influx of studies expected in the coming years, many of which

will be sponsored by the food industry, will most likely clarify some

of these issues.
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Editorials

LGG = Lactobacillus rhamnosus GG

Time is a wonderful teacher. The trouble is he kills all his pupils

Hector Berlioz (1803=1869), French romantic composer and founder of modern orchestration.

Much of his music was inspired by drama and literature and has a theatrical quality.
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