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The human intestine is colonized by a large nunabenicroorganisms, collectively termed microbiotehich
support a variety of physiological functions. A tmajor part of the microbiota has not yet beernuced,
molecular methods are required to determine miatobbmposition and the impact of specific dietary
components including probiotics. Probiotics arebléamicrobial food supplements, which have a berafi
impact on human health. Health-promoting propettiage been demonstrated for specific probiotic pctsl
The most significant demonstrations for probiotificacy include prevention and treatment of antiigio
associated diarrhea, rotavirus diarrhea and allprgyention. Lactobacillus rhamnosus GG (=ATCC 53103)
and Bifidobacterium lactis Bb12 are the among the best-characterized and shadied probiotic strains with
demonstrated impact on human health. New comg@lmets for probiotics include irritable bowel symaie
and Helicobacter pylori infection. For future probiotics the most impottdarget is a demonstrated clinical
benefit supported by knowledge on the mechanistioss in the microbiota of the target populatidviolecular
and genomics-based knowledge of the compositidnfamctions of the microbiota, as well as deviagidrom
the balanced microbiota, will advance the selectibnnew and specific probiotics. Potential comhimas of
specific probiotics may prove to be the next stepetluce the risk on intestinal diseases and sdaart specific
microbial deviations.
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Introduction
The development of intestinal microbiota in the homabeen found to elicit anti-inflammatory responsesttie
gastrointestinal tract depends on the original iham at intestinal epithelial cells thus strengthening thtestinal
birth, living environment and the early feeding giises. homeostasis.
Microbial colonization of the human infant begirtsbarth Probiotics are defined as “viable microbiabdosupple-
and continues during the early feeding and weameg ments, which, when taken in the right doses, beiadtff
riods, and results in relatively stable microbiaimemu- influence human healtt® These definitions require that
nities in adults. The mature intestinal microbiota forms asafety and efficacy have to be scientifically destoated
physical and immunological barrier between the feogt for each strain. Probiotics often act upon modiyithe
the environment. The barrier function of microbiotgrocess of intestinal microbiota development or ¢hen-
appears to support the intestinal health and prttechost position and activity of fully developed microbiotRro-
by a healthy microecology in the dlt. biotics can also act by direct contact with the asat cells
The early and matured intestinal microbiota anique facilitating cross talk between the host and miemb
to each human being. From birth on, during brésesiing Current probiotics have several demonstrated beinkfi
and weaning the microbiota diversifies and becostalsle effects on human health. These include maintenarice
with complex metabolic functions and it facilitagebarrier healthy intestinal microbiota development and ceunt
protecting the host against microbial and othelagions acting deviations observed in gut inflammatory déses or
from the environment! There is a great need to furthepreceding them.
characterize the normal and aberrant microbiotaumans.
New molecular methods have been developed fomtbik
and more details are revealed at present. The tamm®
of resident bacteria for the host's physiologyudel meta-
bolic activities, trophic effects on the intestimgdithelium Correspondence addressDr Seppo Salminen, Fucntional Foods
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Figure 1. Steps for selecting new target-specific prabsoand probiotic combinations.

Aberrant intestinal microbiota — can we define and
influence it?

Several deviations in the intestinal microbiotademnus
vulnerable to intestinal inflammatory diseases. iM&s
deviations that predispose us to gastrointestinathlpms
have been characterised. As the methods to ckazct
the microbiota improve, more targets for interventwill
be described to form a basis for probiotic acti®pecific

differences in faecal bacterial population betwiegtable

bowel syndrome (IBS), one of the most common gastro

intestinal disorders, and control subjects havenhbee
ported in several studies. These observations stitjug
Clostridium spp., someBifidobacterium spp. and the in-
stability of the active predominant faecal baclepiapu-
lation, may be involved in IB&!® Such deviations again,
may form the target for probiotics in the futurelin

Bifidobacterium species in the healthy infant gut are mostconclusion, advanced understanding of the quainttat
predominant and metabolically active and also $igeci and qualitative aspects of microbiota compositi®rex-
Clostridium spp. are often preseht. Changes in their pected to enhance our knowledge basis for gut-&gsdc

guantitative and qualitative composition appeasdove

as useful indicators of deviations from the balance

microbiota, denoted here as abberrancies. Howetrezr
specific bacterial genera and species remain efiaed
among the developing intestinal microbiota thataatpn
both early and later infant health. It has begrored
that specific deviations in intestinal microbiotu¢h as,

diseases and their clinical impact.

Developing future probiotic combinations

It has been suggested that the intestinal micrahion-
sists of mainly symbiotic microorganisisThese de-
dicate part of their genomes to processes thabane-
ficial to the host. Identification of such processalong

for example, decreased numbers and an atypical @ompwith aberrancies in intestinal microbiota will healp the

sition of bifidobacteria and aberrancies in @lestridium

identification and development of new probioticsheT

content and composition) may predispose infants t@ombination of specific probiotics to target newcrok
allergic diseasé. In a similar manner, deviations from the biota aberrancies offers the next challenge ta¢kearch

normal microbiota are associated with frequentbéotic
side-effects and microbiota changes. Aberrantabiota
during childhood may comprise a factor predisposimg
both inflammatory gut diseases and diarrH§edahe

and development, as single strains have not allvags
effective for particular target populations. Negatiout-
comes for probiotic interventions have been repofte
irritable bowel syndrome,Helicobacter pylori eradi-
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cation, travellers diarrhoea and Crohn’s diseadmma. probiotics and their safety as well as the evohdry

Probiotic combinations may have additive and syiséog  relation among them.

effects, but at times different strains and spegiag also

counteract each other's beneficial effects. Thesecisf Conclusion

have been describeih vitro and also in this issu8. The intestinal microbiota in healthy humans is a

Thus, newin vitro tests and innovative approaches are remetabolic organ which provides a defence systermsiga

quired to facilitate the design of probiotic comdtions, harmful environmental exposures. Deviations in com-

as is illustrated here following the outline of Fig position can be related to multiple disease statiéisin
The properties of probiotic combinations hdeen the intestine but also beyond it. Similarly, coments of

studied in detail with two different mixtures ofrahs the human intestinal microbiota or organisms entgthe

and reported also in this isstfe. Two of the strains in the intestine may have both harmful and beneficial@fen

combinations have been assessed as effectivefaradif = human health. This is illustrated with a specifame

types of gastroenteritid:** These have combined the bination of well-established probiotic strains whia this

well-characterized strainkactobacillus rhamnosus GG  issue of the journal have been demonstrated to have

(=ATCC 53103) andBifidobacterium lactis Bb12, as well additive and synergistic in vitro properties, hasafe

as Bifidobacterium breve BB99. Additional strains in the history of use and have verified clinical benefits

combinations assessed inclubdactobacillus rhamnosus  humans. The future target is to increase the ganom

LC 705 and Propionibacterium freudenreichii subsp. information on both probiotic combinations and roicr

shermanii, which have provided health benefits in humanbiota activities to improve the understanding oéafic

studies on toxin binding and metabolic activity ante- intestinal diseases. Then the goal is to apply th@ak

ment!® Several meta-analysis studies attest to the effica ledge of intestinal microbiota composition and ater

of L. rhamnosuss GG in clinical trials and efficacy data is cies on selecting the right probiotic combinatidios

available omB. lactis either alone or in combination with defined target populations to maintain healthy stitel

other probiotics. These are some times additithenr in  microbiota and to improve human health and welkbei

vitro properties and for instance adhesion can rbe i

creased in probiotic combinations. The presence. of

rhamnosus s GG significantly enhances the adhesioB.of

lactis Bb-12 andP. freudenreichii strain’® The combina- e erences . .
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BBEME, HEVERRBEENRIK?

ABBERHZNMEYERLE  ERBCARE  RUHSENEEYRE. B
HAIENSDEARGEELRE , FEXRAD FREAZEMEYEARRE
RRERIHNTE  HPE22R4EE. SEEVERMEYNEDERR  HA
HREAR. FENRSEFERCHELERREREN S, RERKEEN

R BIE - MR ROABRNAEZHBNEER. WARRERENTEIBM. Lactobacil
lus rhamnosus GG  (=ATCC 53103) and Bifidobacterium lactis

BbI2ZMEH ARNERMREREMOIER, tEFMNEN , BB AERE
ENMPREEERR, HRRNBLEEMS , KREENENRYERKRENE
B, EEAXFRAARET  REERKRED. ERERRIER THEHR
ExaFRENBHEBAR  S#RENMNSEREENRE, BENBERER
RERTRRET IHRRETEREREAFERERERBENENRE.

BRF 4R, s4ERESR. BERE. IR, Lactobacillus GG,





