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B3R E (Dr. Walter)

Modulation of the human gut microbiota: An ecological perspective

Jens Walter
University of Alberta, Canada

Diverse strategies have been used for several decades to improve human and animal health
through the modulation of the gut microbiota, spanning from the administration of defined
probiotic strains (or Live Biotherapeutics), whole microbial consortia (e.g. fecal bacteriotherapy), to
the provision of bacterial growth substrates (prebiotics and dietary fiber). However, we still lack a
conceptual understanding on how the gut microbiota can be modulated. In this presentation I will
summarize how ecological theory can provide a framework by which to understand characteristics
of the human gut microbiota and the impact of microbiome-modulating strategies. I will present
some of our own studies that investigated basic ecological questions regarding the temporal,
spatial, and global patterns of the human microbiome, the factors that shape these patterns, and
the ecological constrains within the human microbiome can be manipulated by diet and probiotics.
The methodological toolset that is now available (e.g. through next-generation sequencing) provides
an unprecedented opportunity to obtain phylogenetic, compositional, and functional information of
microbial communities. When analyzed in the light of ecological theory, this has the potential to
elucidate the factors and ecological processes that determine and potentially predict the response
of the gut microbiota to therapeutic modulations.
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Probiotic health benefits:
What is documented for lactic acid bacteria and bifidobacteria?

Seppo Salminen
Functional Foods Forum, Faculty of Medicine,

University of Turku, Turku, Finland

Background: According to the recently revised definition probiotics are ‘live microorganisms
that, when administered in adequate amounts, confer a health benefit on the host”™ (Hill et al
2014). The use of probiotics in medicine requires evidence based guidelines and treatment paths,
but probiotics are also included in nutrition guidelines for common consumer in many countries
(Rautava et al. 2012, Isolauri et al. 2015). In addition, health claims may be attempted in European
Union, but the acceptance is based on proved benefits to normal healthy EU consumers.

Purpose: The purpose of this discussion is to assess the available evidence for benefits of
probiotics in general and of specific strains in particular in case of different deviations in Intestinal
microbiota. The focus is on current benefits and uses in foods and foreseen future perspectives.

Method: Available evidence, meta-analyses and comprehensive reviews suggested health benefits
were assessed. Also future directions of research and probiotic use were evaluated.

Results: Dysbiosis of the intestinal microbiota is often a cause of various diseases in humans.
There is compelling evidence of reversing the dysbiosis and normalizing health by reducing the
risk of specific diseases. Many probiotic clearly demonstrate the benefits of specific probiotics
(including Lactobacillus rhamnosus GG, Lactobacillus reuteri and Saccharomyces boulardi)
in reducing the duration of diarrhea (rotavirus, nosocomial infections, reducing and shortening
antibiotic associated side-effects and prevention of allergic diseases). There is also evidence on the
potential of probiotics to assist in reducing the risk of allergic disease and in Turku we continue
the long-term follow up. Preliminary results reflect the differences in the type of deviations and
specific probiotics. Evidence based guidelines are discussed concerning especially diarrheal diseases
and side-effects caused by antibiotics in the form of altered or delayed reporting of the microbial
results. Animal studies have demonstrated numerous potential benefits ranging from autism and
other neurobehavioral health benefits (Rautava et al. 2012, Collado et al. 2015).

Conclusion: Several health benefits have been documented for specific probiotics and these are
acknowledged in health messages, specific nutrition guidelines and especially in recommendations
of professional medical organisations. Future research should still involve more human studies to
further verify the benefits of specific probiotics and their application in both management and risk
reduction of specific diseases.

1. Hill C, Guarner F, Reid G, Gibson GR, Merenstein D], Pot B, Morelli L, Canani RB, Flint HJ, Salminen
S, Calder PC, Sanders ME. Expert consensus document. The International Scientific Association for
Probiotics and Prebiotics consensus statement on the scope and appropriate use of the term probiotic.
Nat Rev Gastroenterol Hepatol. 2014; 11: 506-514.

2. Isolauri E, Rautava S, Collado MC, Salminen S. Role of probiotics in reducing the risk of gestational dia-
betes. Diabetes Obes Metab. 2015; 17: 713-719.

3. Collado MC, Rautava S, Isolauri E, Salminen S. Gut microbiota: a source of novel tools to reduce the risk
of human disease? Pediatr Res. 2015; 77: 182-188.

4. Rautava S, Luoto R, Salminen S, Isolauri E. Microbial contact during pregnancy, intestinal colonization
and human disease. Nat Rev Gastroenterol Hepatol. 2012; 9: 565-576.
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MR D/NT v ADRKE (dysbiosis) & HEEANOIGHME DR A (Bacterial translocation, BT) 75
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DOHEALEFIVEF T, #di s s X OVNENRHES O BETH EMBICED SN TWw5, FEETIE
B AALFIRENEAT T OBRRESRGEO DA BB B CHEANTHERBAESREE R TH L Vo /oA ESR
ST ABRBIER S RE SN TS, DD N4 F 5 14 7 A2 & 5 R4S PHE O F %) £ O 1F
A=A N LT, EBRBIWET VBRI RS, BN dyshiosis 8 & OCHHNERBEOTEEIC
L 2N EERORERIEOIH], %6 FIHE LEON) T (¥4 oy r i ay) olEr
57% % BT O NEZETH L EEZ LN,

& 24HI8 2 B\ TlE, EBM (evidence-based medicine) ZAEEMH SN TEBY, JaNXf+ 517 X,
VIUNAFT AT AZOWTYH, BRI EHEOROEEPEE TH L. T2, HFIE, oA
F T4 7 ABRIIED A5 T F ) Y AGGIFRBOONE LR, ZOFRMEZWHEICT S L no 7
HIZOWTHBENTETWD, BEOTUNA LT 4 7 AWKRE T LNAFT 4 7 A% HW/z2 VN
A3 T4 7 AZOWTIRBALOD 2RO ENEOTIM S ER SN TEBY, 4%, 25 7% 2R
T=YOEFERFALICLY, e MBI 270N F T4 7 A, ¥ UNAF T4 7 AOFEEAM L
L, FIHEMSIERT 25D EEZ NS,
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Lactobacillus gasseri SBT2055 #& D Nlg g A K IAE

FAf 25
BEA T IV AR I V7 A T2 AWRSERT

Lactobacillus gasseri SBT2055 #% (LG2055) (XEGVEM, FREMMUGEEH B X ORGRh H1E &%
HARICERGIER 2072563704 574 7 ATHAH. ZORERIEEICOVWTESICHEZ D,
PNHEREIE OAIRAE R 2R Lz, WIEROBE BRI A R) v 72y Fu—20FEKRERY), &
o, JREREEED L VESIMEEORIE) A7 2 @b b, Z0) AZETIZIZW 22075 D
B HMEsNTwih, T 7ot F 714 7 ZAOMG50—x LN T 52 &2 iA7.

REGHAE ]2 & 2 N 210 2 RIS ZEEMRE(EAIL 7 7 L R BB 2 S50 L 72 #EE 1L,
LG2055 (10°~107 cfu/g) % &5l (RERSSHEAL) 7213 LG2055 % & ¥ 20 WL (R HRSsHETL)
1H200g 12:AMEIL, FEEMMIEH & L AR 2 B CT 12X - TEHIlL 72, WEE
BHTRIAE ORI A & O (%) 1%, *FHESEEEFLIBIHE 1 L CRBR BB LB AU T ORI H
%%ﬁ%#ot.mﬂ%ﬁlxF%WQW%@K%bf%ﬁ%%@ﬂﬁﬂﬁf@ﬁ%&ﬁ&ﬁ%b%ﬂ
7.

LG2055 (& im vitro T3 L A7 0 — VIEERCIHT BRI ESIEH 2 RT 2 &b, fEHEFO—D2 & L
THEZ LN LRI R EER 2 /EE L7z, EERA 30 %45, F3fm—&% 7 HHEIL (Arisiy),
ZO#%LG2055 (107 cfu/g) % &t tBRsHA 7213 B5MEA* 1 H100g H—AL &0 7 HE
L 7: GRER). milsi s X OSBRI F NN oR&E 3 HE o 2RI LI && 2 llE L7
B, RERSSREFLIEIE T RER O IR HEIR SR BIE I S TR I L 7 2.

MIERE I DR KACIZIRI AR OB IIEIC L o CTHFZRIENL 2 s, 707 7 -V DR
A LB RIS 5 7 A A4~ MCP-1 O%BLA& <72, LG2055 Mtk (10° cfu/g) % & trEfk
[Jifil B¢ C57BL/6 ~ 7 A% 24 AMETE L& 25, RO MCP-1 388 o EEVNAFEICHIHI &N
729, =512, LG2055 Witk (10° cfu/g) & mBENfIA % C57BL/6 ~ 7 A12 12 BB S &, Jahis
WAL 7077 =208 4 T TUa—F4 + 2 MY — TN L7286 5F, LG2055 DEEUZ X - T,
ENRIH I PE S SREASER 72 M1 ¥ 4 T~ 27 07 7 — Y OMIAH s s nr: 2.

23 3Lk

1. Kadooka et al: Br J Nutr 110: 1696, 2013.
2. Ogawa et al.. Lipids Health Dis 14: 20, 2015.
3. Miyoshi et al. Eur J Nutr 53: 599, 2014.

4. Ukibe et al: Br ] Nutr 114: 1180, 2015.
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(HFRBLUHMW)

HALEWIZAAAE T 5 41X hypothamic-pituitry-adrenal axis (HPA #fi) OnZMEofl#EIIC &% 5
ZAHEIIT, —HEICDEVEEOA N ABBEEDOFIER T OMEROEEICHE Y KITTEELR
FThHoHLEEZLNTWS, MEHELE L O MEOHEREL [HEBHEE] & LTl {mshTn
%75, ‘?‘lél"”ﬁ”“:’ T BMAEYMDR— R ED &) IR LCIEMEE D AT AICEEE RITLTWD
DOPIZOVTIZIEE A EHBE I N TV,
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