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Irritable bowel syndrome (IBS) is one of the mostooon diagnoses in gastroenterology, but curremafies
are inefficient. Recent clinical trials suggest e effects of certain probiotics in IBS. Becaust the
heterogeneity of IBS a probiotic combination maynime efficient than a single strain. We screeneafdimal
strains, and developed a multispecies probiotic lipation consisting of.. rhamnosus GG, L. rhamnosus
Lc705, P. freudenreichii ssp. shermanii JS andBifidobacterium breve Bb99. The clinical efficacy of the
probiotic combination was evaluated in IBS patieintsa randomised, double-blind, placebo-controlled s
month intervention. During six months the subjeetseived daily either probiotic supplementatiorptacebo.
IBS symptoms were followed by symptom diaries. Thebmtic supplementation demonstrated significant
value in reducing IBS symptoms. At the end of thedgtperiod the total symptom score (abdominal pain
distension + flatulence + rumbling) had reducechwi2% in probiotic group versus 6% in the placebmug.
The treatment difference in the baseline-adjusyedpsom score between the groups was -7.7 point& (@5
-13.9 to -1.6) in the favour of the probiotic sugpentation. The underlying mechanisms could invdbre
instance anti-inflammatory effects, balancing oé tmicrobiota or motility-related effects induced Hye
probiotic. The probiotic activity may be enhancedsignergistic effects of the combination that esithin alone
would not hold. In conclusion, we found a proliatombination of LGG and three other strains tetiective
in alleviating IBS symptoms.
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Introduction Selection of efficient probiotic strains

Irritable bowel syndrome (IBS) is one of the masinenon  Lactobacillus rhamnosus GG (ATCC 53103; LG®) is one
diagnoses in gastroenterology, since it is estithdtet of the most studied probiotics worldwide. Its béciaf
approximately 10-20% of the adult population sisfgom  effects have been well-documented in the preverdiath
this syndrome worldwidé.IBS is a heterogeneous contreatment of various gastrointestinal disorderpeeslly
dition that presents as abdominal pain, distensilaty- diarrheat® In addition to this, LGG has been shown to
lence and irregular bowel movements. Certain ptids possess immunomodulatory effects, e.g the lowedhg
have shown promising beneficial effects in [BSput the proinflammatory cytokines, such as tumour necréeisor
evidence can not yet be considered consistent.itgles (TNF)-o in allergic childre®® and interleukin (IL) -6 and
abnormality in the microbiota of IBS patients versuTNF-a in healthy volunteer¥. There is a growing body of
healthy controls has been found, but several studéve evidence that IBS might be a state of low-grade orakt
reported various and different alterations in tkeetérial  inflammation® and consequently a probiotic lowering pro-
composition of subjects with IBS? This finding com- inflammatory responses may be hypothesised to bflus
bined with the diverse nature of IBS symptoms madi-i in IBS. LGG alone has, nonetheless, not been ssftde
cate that a probiotic combination could be morécieffit in alleviating IBS symptom¥:’ Therefore three other
than a single strain in this particular disease.m&man strains were, based on their promisingvitro properties,
and co-workers have in a recent review defined a multiselected to be combined with LGG. Other strainscsedl
species probiotic as “containing strains of différg@ro-
biotic species that belong to one or preferentialigre
genera”. They suggest that multispecies probiotiag m
some conditions be more efficient than monostrai- p Correspondence address: Dr Riitta Korpela, Foundation for
biotics due to for instance enhanced adhesion ajrdater Nutrition Research, PO Box 30, FIN-00039 Helsinkil&nd
variety of antimicrobial compounds. With similaotights, Tel. +358 10381 3026; Fax. +358 10381 3019

our aim was to develop a multispecies probiotic CONE-mail: riitta.korpela@valio fi

bination that could alleviate symptoms of IBS. Accepted 30th August 2006
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Figurel. Change (mean + SEM) in total symptom score (al@ipain + distension + flatulence + rumbling) idgrthe six
month intervention (p=0.015 at six months; n=8&igure reprinted from reference 4 with the pernoissif Blackwell Publishing.

to the combination werkactobacillus rhamnosus Lc705
(DSM 7061; Lc705),Propionibacterium freudenreichii
ssp.shermanii JS(DSM 7067; PJS) anBifidobacterium
breve Bb99 (DSM 13692; Bb99).

symptom diary that the subjects were instructeflitin
regularly. The RAND-36 questionnaiewas used to
monitor health related quality of life.

The probiotic supplementation demonstrated- sig

Lc705 has been shown to produce an antimidrobianificant value in reducing IBS symptoms. At thedesf

agent, 2-pyrrolidone-5-carboxylic acitl. Together with
PJS it inhibits yeasts and moulds in food and ‘feadd

seems slightly to alleviate constipati@rOther strains of

the intervention the total symptom score (abdomjzéah
+ distension + flatulence + rumbling; possible rary
112) had reduced with 42% in probiotic group veris

P. freudenreichii have in earlier experiments showedin the placebo group. At six month the treatment

successfulin vitro and in vivo adhesion to intestinal

difference in the baseline-adjusted total sympt@ores

epithelial celld' as well as beneficial activity in the GI was -7.7 points (95% CI -13.9 to -1.6) when thebjotic

tract via producing apoptosis-inducing SCEAB. breve

was isolated from a normal gut microbiota of a tisal

infant, and there is an increasing amount of dath- i

group was compared to placeli®=0.015; Fig. 1). There
were no significant differences between the grorgss
garding changes in bowel habits or quality of li&on-

cating that bifidobacteria are advantageous prabiot sistently, a pilot-trial involving subjects under pylori
agents>?* Regarding synergistic effects especially adhe-eradication has shown the beneficial Gl effectthefpro-
sion can be remarkably increased in probiotic cembibiotic combination, since the probiotic suppleméata
nations: the presence of LGG more than doubled dhe aimproved tolerance to eradicatich.

hesion ofBifidobacterium Bb-12 and tripled the adhesion

of aP. freudenreichii strain 2%

Clinical trial with a multispecies probiotic combination

Possible mechanisms of probiotic therapy
Several putative mechanisms have been suggesgalyto
a role in the IBS symptom-relieving effects of piles.

A randomized, double-blind, placebo-controlled six-Probiotics could influence IBS directly through doating
month trial was conducted in order to investigadie t the microbiota, and hence normalising an aberraist g
therapeutic value of the probiotic combination (LGG production or production of short chain fatty acids

Lc705, PJS and Bb99) in IBS. Altogether 103 IBS
patients with a well-established IBS diagnosis tpak in
the trial, and 86 subjects completed the study! tiAd
patients fulfilled the Rome criteri€’land the majority
(68%) also fulfilled the Rome criteria 4f.During the six-
month intervention period all subjects took daiither
one multispecies probiotic capsule (Valio Ltd, Hasi
Finland; total amount of bacteria 8-9 x*1fu/day; equal

observed in some cases of IBS? An inflammatory
component seems also to be one possible devianB&jn
especially in so-called post-infectious IBS, a foofrthe
disease that affects 10-15% of patients after aiute
fectious enteriti$®> LGG alone is able to modulate the
immune respons€:** Also the probiotic combination has
in other trials involving atopic children been show be
immunomodulatory, but in a different way from LGG®

amount of each strain) or one placebo capsule. oAbd Animal models clearly imply that inflammation could

minal symptoms and bowel habits were folldwg a

contribute to symptoms of irritable bowel, sincerthis
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an indication of a causal relationship between ghee 9.
sence of mucosal inflammation and altered sensatpm
function?

In addition to balancing the microbiota andvihg
immunomodulatory effects probiotics may influence
intestinal motility. In vitro studies on isolated intestines
of guinea pigs have shown that probiotics, esplgdisii-
dobacteria, have a relaxing effect on the cdfonL.
paracasei seems also to attenuate post-infective dys-
motility and visceral hypersensitivity in murine dels of
IBS3% A recent cell line study also introduces new

ideas about possible probiotic mechanisms in the Gl2.

tract’* LGG was shown to modulate the activity of
certain signalling pathways in intestinal epithietialls by

activation of MAP kinases. LGG treatment of gut-epi 13.

thelial cells seemed to protect them from oxidargss,
possibly by preserving cytoskeletal integrity.

Conclusions
A multispecies probiotic consisting of LGGL.
rhamnosus Lc705, P. freudenreichii ssp. shermanii JS

and B. breve Bb99 seems to alleviate IBS symptoms15.

significantly in a six-month placebo-controlledatri This
is the first long-term clinical intervention to deostrate

efficacy of a certain probiotic in irritable bowsyn- 16
drome. Studies investigating the mechanisms abract
are under way. 17
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RESBRE(BS)RBRELRBIRERNDEH , ERBANAENELH, &
ENEREABRERREBHNBSEFNEE, NABSHEEM , 24BN E
ERTEBRE-BEXRBEEIN. BMGREEANEK  TERRZSEESE
B#EA8 8L rhamnosus GG, L. rhamnosus Lc705, P. freudenreichii ssp.
shermanii JSX Bifidobacteriumbreve Bb99, ImAERES BHE KM HLL IBS
WANBEHRES , KEERSZAEAN ARKEBRRT M. AREREAME
AHE A SAEZHLEHARIRZEE ., BSEMREHETEMRBRF. =
SEHFTMRAHBEEREIBSEMRNBED, HARRT , REBENEERD
B (ERE+HER+RRER) K420t £ 2R B4 /6%,. TER ERIBHEM S
& MENEERA-7.79(95% CI -13.%-1.6), ZEE@H X mBE. EX MW
BHlasmniL, FTHREIEREHSERFEESHEETE, TLERNEHS
ARERAREBERSBTRE—BERBELENHEEAMER, Bmsz , B
MERIESLGCRAM=FEEKNRERRESEITUBERNE D IBSEM,

BT  BEEER. KBEISRE R4EH. SERREHE



