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PROGRAM

‘ 10:00 ~ 12:00 ‘

Welcome Address : Haruji Sawada (President, Yakult Bio-science Foundation)

Guest Address : Masanori Nagai (Ministry of Education, Culture, Sports, Science and Technology-Japan)

Introduction : Shigeru Kamiya (Kyorin University School of Medicine, Japan)

Keynote Lecture :
(Chair ; Shigeru Kamiya(Kyorin University)]

1. “Abnormal development of intestinal microbiota and the effects of intestinal microbiota
control after synbiotic therapy in pediatric patients with congenital diseases requiring

su rgery” ...........................................................................................................

Yutaka Kanamori (Division of Surgery, Department of Surgical Specialties
National Center for Child Health and Development, Japan)

2. “The theory of disappearing microbiota and the worldwide epidemics

of chronic diseases” .........................................................................................

Martin J. Blaser (New York University Langone Medical Center, N.Y. USA)

| 13115 ~ 17:30

Lecture :
[Chair . Satoshi Hachimura (The University of Tokyo) |

1. “Selected lactobacilli strains restore mouse post-natal growth dynamics

and somatotropic axis activity upon undernutrition” ............................................

Martin Schwarzer (Institute of Microbiology, Academy of Sciences of
the Czech Republic, Novy Hradek, The Czech Republic)

(Chair : Shizunobu Igimi (Tokyo University of Agriculture) ]

2. “Symbiosis and co-evolution between breastfed infants and Bifidobacterium driven

by human milk oligosaccharides and their degrading enzymes” ---+-+-+-cceeeeenenennenes

Takane Katayama (Graduate School of Biostudies, Kyoto University, Japan)

3. “Key genetic factors of bifidobacteria that affect infant gut microbiota development”
Takahiro Matsuki (Yakult Central Institute, Japan)

—15:10 ~ 15:30 Break—

[Chair : Toshifumi Ohkusa (Juntendo University School of Medicine) |

4. “Asian Microbiome Project: To understand intestinal microbiota as an interface

between food and host health in Asian people” .....................................................

Jiro Nakayama (Department of Bioscience & Biotechnology,
Faculty of Agriculture, Kyushu University, Japan)

5. “The effect of probiotics in non-communicable diseases” «:-:-corrovererrrecerrcceniceeen..

Erika Isolauri (Department of Paediatrics and Adolescent Medicine, Turku University Hospital
and Department of Clinical Medicine, University of Turku, Finland)

Discussion
[Chair ; Shigeru Kamiya(Kyorin University)]
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Combination therapy with Bifidobacterium breve, Lactobactllus casei, and
galactooligosaccharides dramatically improved the intestinal function in a
girl with short bowel syndrome A novel synbiotics therapy for intestinal
failure. Dig Dis Sci 46 ; 2010-2016, 2001.
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A novel synbiotic therapy dramatically improved the intestinal function of
a pediatric patient with laryngotracheo-esophageal cleft (LTEC) in the
intensive care unit. Clin Nutr 21 @ 527-530, 2002.
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Abnormal development of intestinal microbiota and the effects of
intestinal microbiota control after synbiotic therapy in
pediatric patients with congenital diseases requiring surgery

Yutaka Kanamori
Division of Surgery, Department of Surgical Specialties, National Center
for Child Health and Development

Brief curriculum vitae : Born in Kanagawa in 1958. Graduated from Tokyo University in
1984, and received Ph.D. from Graduate School of Medicine, Tokyo University in 1996.
Senior Lecturer, Department of Pediatric Surgery, The University of Tokyo in 1999.
Associate Professor, Department of Pediatric Surgery, Pediatric Sciences, Graduate School
of Medicine, the University of Tokyo in 2007.

Chief at Division of Surgery, Department of Surgical Specialties, National Center for Child
Health and Development in 2011.

Maijor field studies : Intestinal Immunology, Pediatric Surgery

Abstract © Congenital complicated anomalies in intestinal tract and respiratory
tract are very difficult to treat and often need long term care after birth. And
in these cases intestinal microbiota become quite abnormal with surgical stress,
repetitive antibiotic use, restriction of intestinal feeding and suppressed immune
system. Especially the overgrowth of antibiotics-resistant bacteria in the intes-
tine may cause fatal infection in some case. We have demonstrated that almost
all pediatric infants who needed long term intensive cares after birth had quite
abnormal intestinal microbiota and suffered from malnutrition and severe infec-
tion due to intestinal failure.

In order to resolve these troublesome problems, we planned a new synbiotic
therapy to control the abnormal intestinal microbiota of the infants in our pedi-
atric surgical ward in 1997. As probiotics we adopted two bacteria, Bifodobacte-
rium breve Yakult and Lactobacillus case: Shirota. Galactooligosaccharide was
used as prebiotic nutrition. After starting our new synbitoic therapy the pa-
tients gradually acquired the probiotics dominant intestinal microbiota and final-
ly got the anaerobic bacteria dominant intestinal microbiota. Along with these
change of the intestinal microbiota the function of the intestine improved and
the patients recovered from malnutrition. We called this therapy as “therapeu-
tic use of synbiotics”.



In 2004, we started a new protocol of synbiotic therapy for the infants with
severe congenital anomalies. Treatment of probiotics was started as soon as
possible for the infants who required surgical therapy once they could be toler-
ated with intestinal feeding. Mother milk was also administered as prebiotics.
By this therapy pathogenic bacteria hardly resided in the intestine whereas
probiotic bacteria resided in high number and worked as the effective inducer
of anaerobic bacteria dominant intestinal microbiota. We call this therapy as
“prophylactic use of synbiotics”.

Among the congenital intestinal anomalies short bowel syndrome and disor-
der of intestinal motility are two most severe and troublesome disorders to
cause intestinal failure. These disorders often cause stasis of the intestinal lumi-
nal contents and result bacterial overgrowth in the intestine. Bacterial translo-
cation and severe enterocolitis may cause septicemia and raise the mortality
rate in these patients. Bacterial overgrowth in the intestinal lumen often
disturbs the development of immune systems and causes continuous inflamma-
tion, which insults the functions of Kajal cells and intestinal smooth muscle.
This vicious cycle could be stopped by our synbiotic therapy and we recognize
this therapy is the most important core treatment for the pediatric patients
with intestinal failure.

Recently the new strategy to analyze the intestinal microbiota using bacterial
genes came out and we must change our concept for intestinal microbiota. The
therapeutic use of synbiotics had seemed to restore the normal intestinal micro-
biota judging from the results of the culture method but by the genetic analysis
of bacteria, intestinal microbiota of them was abnormal comparing to that of
normal candidates. Conversely in the patients with prophylactic use of synbiot-
ics the intestinal microbiota was well maintained to be similar to that of normal
people. This result strongly suggested that the early control of intestinal micro-
biota is very important for the patients with severe congenital anomalies to
maintain the functions of intestinal tracts.
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The Theory of Disappearing Microbiota and
the Worldwide Epidemics of Chronic Diseases

Martin J. Blaser, MD
New York University School of Medicine
New York NY 10016 USA

Brief curriculum vitae :Born in New York (1948) . Graduated from the University of Penn-
sylvania (BA, 1969), and NYU School of Medicine (1973). Served as Director, Division of
Infectious Diseases, Vanderbilt University (1989-2000). Chair, Department of Medicine,
NYU (2000-2012). Currently he serves as the Singer Professor of Medicine, Professor of Mi-
crobiology, and Director of the Human Microbiome Program at the NYU School of Medicine.
Major Fields of Studies : He has been studying the relationships we have with our per-
sistently colonizing bacteria, including Campylobacter species and Helicobacter pylori,
which also are model systems for understanding the interactions of residential bacteria
with their hosts. He has been actively studying the relationship of the human microbiome
with health and important diseases as asthma, obesity, diabetes, and allergies. He holds 28
U.S. patents, and has authored over 550 original articles. Recently, he wrote Missing
Microbes, a book targeted to general audiences.

Honors : President of the Infectious Diseases Society of America, Chair of the Board of
Scientific Counselors of the National Cancer Institute, and Chair of the Advisory Board for
Clinical Research of the NIH, elected to the National Academy of Medicine and the Ameri-
can Academy for Arts and Sciences, AACR-ACS Award for Research Excellence In Can-
cer Epidemiology, Alexander Fleming Award from IDSA.

Abstract : Recent studies have implicated the intestinal microbiota in aspects of
human health including immunity, metabolism, and cognition. However, we
need to understand why there have there been essentially parallel epidemics of
obesity, asthma, juvenile diabetes, and inflammatory bowel disease, and food al-
lergies among other disorders, since World War II ? To understand these epi-
demics, it 1s important to consider three concepts about the human microbi-
ome : 1. we have had vertical transmission of its major components for millions
of years ; i1, the most dynamic period of microbiome development is early life ;
11, a model of co-evolved equilibrium interactions between microbiota and host
best explain microbial persistence over years and decades. Because of funda-
mental changes in human health practices, especially since WW II, I have pos-



tulated that there has been a progressive and cumulative multi-generational
disappearance of the ancestral and persistent human microbiota, usually ac-
quired early in life, which is fueling these epidemics. As the single most import-
ant, I implicate the now multi-generational and widespread exposure of humans
to antibiotics as being sufficient in terms of : their power to cause these chang-
es due to their selective and unintended effects on the microbiota ; their cumu-
lative and increasing distribution to affect populations throughout the world ; in
conjunction with exposure of young children lacking resilience of microbial com-
munities and in whom the disease diatheses are developing.

Substantial observational data from epidemiological studies support this hy-
pothesis. To further test the hypotheses, we have performed a series of experi-
mental studies in mice, exposed or not to early life antibiotics to assess the ef-
fects on microbiome, metabolism, and immunity. With regard to obesity, the
major findings indicate that antibiotics are sufficient to perturb the microbiota,
that the effects may synergize with dietary exposures, that perturbing the mi-
crobiota, even transiently, during a critical early life window of development
can have long-term consequences. A parallel and synergistic body of evidence
shows that the antibiotic-altered microbiota can affect normal immunological
development, that the altered microbiota are both necessary and sufficient for
the effects, and that the effects on both microbiota and disease can be passed
vertically to the next generation.

The disappearing microbiota hypothesis leads to actionable steps to improve
human health and to specifically prevent disease development in future human
generations. We must take steps to avoid further destruction of the integrity of
our ancestral microbiome, and to develop the means for restoring the key mem-
bers of the beneficial microbiota that we have lost.
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Major Fields of Studies : My research is focused on how the nutritional environment and
intestinal microbial communities together affect mammalian host physiology, specifically in
the context of allergen sensitization and the juvenile growth.
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Abstract : The juvenile period is marked by the exponential gain in body
weight and size. These two physical traits can manifest large phenotypic range
based on the interaction between nutritional input and the organism’s hormonal
cues. In mammals, post-natal growth is controlled by the activity of the somato-
tropic axis, in which Growth Hormone instructs liver and peripheral tissues to
produce Insulin-like Growth Factor-1 (IGF-1), to promote organ and systemic
growthD. Malnutrition resulting from deficiencies in calorie or protein intake is
generally called protein-energy malnutrition. In its acute form it leads to rapid
weight loss or failure to gain weight normally2>. Contrary to the acute malnutri-
tion, the chronic malnutrition is a result of inadequate nutrition over a long pe-



riod of time. Chronic undernutrition alters the somatotropic axis activity by
triggering a state of GH-resistance® which leads to the failure of linear growth
and, as a result, to short and thin individuals. Its causative factors are still poor-
ly understood” and until recently, nothing was known about the role of the mi-
crobiota in this condition in mammals”. In juvenile mice we have shown that
microbiota 1S necessary to sustains both weight gain and longitudinal growth
upon normal- and under-nutrition. We found that the liver and peripheral tis-
sues of germ-free (GF) mice bear hallmarks of reduced GH sensitivity indicat-
ing that the intestinal microbiota sustains somatotropic axis activity. Previously,
using a gnotobiotic Drosophila model, Storelli et al. has shown that L. plantarum
1s able to promote juvenile growth upon protein scarcity in a strain dependent
manner”. Upon monoassociation of GF mice we showed that strain of L. planta-
rum previously qualified for its growth promoting ability in the Drosophila sys-
tem is sufficient to fully recapitulate the microbiota effect on growth and the so-
matotropic axis activity in mice. Our findings reveal the necessity of the host's
microbial environment in supporting juvenile growth and the sufficiency of se-
lected lactobacilli strains to buffer the adverse effects of chronic undernutrition
on post-natal growth.
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between gut microbes and the host.

Abstract : The mammalian gastrointestinal tract is inhabited by a vast and di-
verse community of microbes and their metabolic activity significantly influenc-
es the host's health”. Especially, because gut microbial composition in early life
1s shown to have long-lasting effects on human health?, elucidating the mecha-
nism of how gut microbial composition is shaped in infancy is of great impor-
tance. Bifidobacterium sp. was isolated in 1899 from the stools of breast-fed in-
fants by H. Tissier at the Pasteur Institute. Gut microbiota of breast-fed infants
is generally dominated by bifidobacteria, but this bifidobacteria-rich microbiota
disappears soon after weaning. This fact and the finding that bifidobacteria
showed enhanced growth on media supplemented with human, but not cow,
milk strongly suggested that human milk contains bifidogenic compounds. How-
ever, until relatively recently, there have been no reports to link human milk
compound (s) with bifidobacterial physiology.

During the last decade, we have revealed that bifidobacteria have species-spe-
cific pathways for assimilation of human milk oligosaccharides (HMOs) and
genetically and biochemically characterized the enzymes on the pathways®.
HMOs are the third most abundant solid component contained in human milk
(10-20g/L). But they have no nutritional value for infants, because they are re-
sistant to intestinal digestive enzymes4>. Nonetheless, mothers produce the oli-
gosaccharides in mammary glands at the great expense of energy, and feed



them to neonates.

HMOs are known to be rich in type-1 chain (Galf1-3GlcNAcp-OR), while
milk oligosaccharides of other primates including anthropoids are rich in type-2
chain (Galf1-4GlcNAcB-OR) and the amount of type-1 chain is very low if it is
included. Thus, predominance of type-1 structure is a human-specific feature.
Interestingly, the enzymes acting on HMOs with type-1 chain are exclusively
found in infant gut-associated bifidobacteria among gut microbes” . Accordingly,
as an example, we focused on type-1 chain-specific enzyme lacto-/N-biosidase
(InbX) from Bifidobacterium longum susbp. longum (B. longum), and found a
positive correlation between the abundance of B. longum and the abundance of
nbX in the stools of breast-fed infants. However, no correlation was detected
between the two in the stools of mix-fed (breast-and formula-fed) infants.
These results indicate HMOs with type-1 chain serve as a selective pressure
for shaping bifidobacteria-dominant gut microbial composition in breast-fed in-
fants. Moreover, the results imply co-evolution between bifidobacteria and hu-
mans. Apart from type-1 chain-mediated symbiosis and evolution, we have re-
cently obtained the data indicating that Bifidobacterium bifidum can share
HMOs degradants with the other bifidobacterial species, thereby enhancing the
formation of bifidobacteria-rich microbiota. In this talk, I will present overview
of our research related to HMOs and the degrading enzymes of bifidobacteria
with the historic context.
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Abstract :

Background : It is becoming increasingly apparent that the bacterial ecosystem
in our gut has a profound influence on human health and disease. Initial gut mi-
crobe colonization begins immediately after birth, and bacterial ecosystems de-
velop within the first few daysD. Previous studies have reported that environ-
mental factors including the mode of delivery and feeding affect the gut
microbiota assemblage and that the process is not random”® . Furthermore, it
has been indicated that the gut microbiota development during infancy can
have long-lasting effects on the individual's future health®®. However, little is
known about their pattern of progression, factors that drive the assembly of in-
fant gut microbiota, and how these factors affect metabolite profiles. Here we
investigated gut microbiota compositions and metabolic profiles for 217 stool
samples obtained from 27 infants during their first month of life. The dynamics
and equilibria of the development of microbiota were investigated, and their as-
sociations with metabolites were evaluated to identify key factors mediating
symbiotic relationships between infants and the microbiota,.

Early development of gut microbiota : To investigate the dynamics of gut mi-
crobiota immediately after birth, we analyzed the sequences of the V1-V2 re-
gion of the 16S rRNA genes of 202 samples obtained from 12 infants born by
normal delivery. Overall, the composition of the infant’s microbiota was rela-



tively simple, being predominated by either Staphylococcaceae, Enterobacteria-
ceae, or Bifidobacteriaceae. We also observed directional transitions to Bifido-
bacteriaceae-dominant microbiota, and individual variations in the pace of
progression. The results suggest that the best-adapted bacterial family in the
infant gut may be Bifidobacteriaceae, followed by Enterobacteriaceae and
Staphylococcaceae.

Bacterial linage and gut environments : We then investigated fecal metabo-
lite profiles and assessed the correlation between the metabolite profiles and
bacterial lineages. We found that increased Bifidobacteriaceae abundance posi-
tively correlated with organic acid concentrations and total bacterial counts but
negatively correlated with pH. Therefore, we hypothesized that bifidobacteria
consume the remaining oligosaccharides in the infant gut, causing elevated ace-
tate and lactate concentrations and decreased pH. However, some infants
showed high fecal oligosaccharide concentrations despite the presence of Bifido-
bacteriaceae. We therefore isolated 29 bifidobacterial strains, investigated the
HMO utilizing phenotype, and found that there were considerable differences in
the utilization of fucosyllactose (FL, the main component of HMO).

ABC transporter play essential role in FL utilization : To gain insight into how
the strains showed differences in FL utilization, we determined the draft ge-
nomes of all 29 strains. OrthoMCL clustering analysis clarified that the pres-
ence of a substrate-binding protein (SBP) of ABC transporter system corre-
sponded with the FL-utilization phenotype in most strains. We further
developed the knock-out strain of the ABC transporter SBP by homologous re-
combination. We confirmed that FL was not utilized by the FL-SBP gene-knock-
out strain, demonstrating that the FL-SBP is responsible for FL utilization.

HMO-utilizing bifidobacteria affect gut ecosystems : Having identified the dif-
ferences in FL utilization among bifidobacteria, we subdivided the Bifidobacteri-
aceae-dominated microbiota into those dominated by FL-utilizing bifidobacteria,
non-FL-utilizing bifidobacteria and Enterobacteriaceae. Furthermore, we com-
pared the microbiota compositions and faecal metabolite profiles. We discovered
that infant with FL-utilizing bifidobacteria-dominated microbiota showed signifi-
cantly higher Bifidobacteriaceae and lower Enterobacteriaceae abundances, as
well as higher acetate concentrations and lower pH and residual oligosaccharide



concentrations.

Conclusion : Given the importance of infant gut microbiota for the long-term
health of the individual, the FL-utilizing properties of bifidobacteria and related
molecular mechanisms may ultimately have implications in therapeutic ap-
proaches or preventive medicine. Changes in metabolite profiles and microbiota
compositions caused by FL-utilizing bifidobacteria have been suggested to have
a variety of beneficial effects on the host™ W Therefore, our findings suggest
that the presence of FL in breast milk and its utilization by bifidobacteria help
fostering the mutually beneficial relationship between humans and the main
constituents of the infant gut microbiota.
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Abstract :
INTRODUCTION :

Asia differs substantially among and within its regions populated by diverse
ethnic groups, which maintain their own respective cultures and dietary habits.
On the other hand, Oriental and Western cultures are now merging at many
sites in Asia and affecting our life style, especially daily diets. To inquire into di-
versity in gut microbiota of Asian people, which must respond to daily diets
and link to host health, Asian Microbiome Project (AMP) was established in
2009. AMP aims to build a basal microbiome database of Asians covering entire
region and age group and gain an insight into the link between life style and
gut microbiota. By sharing information and gained knowledge obtained in this
project, we hope to promote health of Asian people. To begin this project, Phase
I study was performed as a pilot study, in which we collected the data of gut
microbiota of school-age children, whose dietary habits essentially reflects those
of their country. Following to Phase I, we are conducting Phase Il study to
build a basal microbiome database of Asians covering entire ages from new-
born to elderly. Then, we perform Phase Il study focusing on more specific pop-
ulations to gain a more definite insight into the link between life style and gut

microbiota.



1. Phase I : Gut microbiota profiles of 303 Asian children from 10 cities in 5
countries".

As a result of Phase I, we characterized the bacterial community in fecal
samples obtained from 303 school-age children living in urban and rural regions
from China, Japan, Taiwan, Thailand, and Indonesia. The microbiota profiled for
the 303 subjects were classified into two enterotype-like clusters, each driven
by Prevotella (P-type) or Bifidobacterium/Bacteroides (BB-type), respectively.
Majority in China, Japan and Taiwan harbored BB-type, whereas those from In-
donesia and Khon Kaen in Thailand mainly harbored P-type. The P-type micro-
biota was characterized by a more conserved bacterial community sharing a
greater number of type-specific phylotypes. Predictive metagenomics suggests
higher and lower activity of carbohydrate digestion and bile acid biosynthesis,
respectively, in P-type subjects, reflecting their high intake of diets rich in resis-
tant starch. Random-forest analysis classified their fecal species community as
mirroring location of resident country, suggesting eco-geographical factors shap-
ing gut microbiota. In particular, children living in Japan harbored a less diver-
sified microbiota with high abundance of Bifidobacterium and less number of
potentially pathogenic bacteria, which may reflect their living environment and
unique diet.

2. Phase II : Building a basal microbiota database of Asians.

To build a basal microbiota database of Asians, AMP is collecting a stool
samples from newborns to elderlies. So far, we have gained 16S rRNA profiles
of 118 stool samples from Indonesian infants and 202 stool samples from Japa-
nese. For the data of school-age children to elderlies, AMP has recruited two
new countries, namely Korea and Mongolia and analyzed 16S rRNA profiles of
more than 500 samples. Then, we examined correlation between changes in mi-
crobiota and aging. We found that Bifidobacterium increased and Enterobacteri-
aceae decreased with age, as have been observed in some previous studies.
These changes were commonly observed in each country. Here the question
arises how these two bacteria groups shift in response to aging.

3. Phase Il : Correlation between dietary habit and gut microbiota in children
on Leyte island of Philippines”.
As a cohort study in Phase I, we compared fecal microbiota of 7 to 9-year-
old children from rural Baybay city (n=24) and urban Ormoc city (n=19), and



assessed the correlation between bacterial composition and diet. A dietary sur-
vey indicated that Ormoc children consumed fast food frequently and more
meat and confectionary than Baybay children, suggesting modernization/west-
ernization of dietary habits. Fat intake accounted for 27.2% of the total energy
intake in Ormoc children ; this was remarkably higher than in their Baybay
counterparts (18.1%) and close to the upper limit (30%) recommended by
the World Health Organization. Their microbiota were classified into P-type and
BB-type as observed in the Phase I study, in which Baybay and Ormoc children
mainly harbored P-type and BB-type, respectively. Redundancy analysis showed
that P-type favored carbohydrates whereas BB-type preferred fats. Fat intake
correlated positively with the Firmicutes-to-Bacteroidetes (F/B) ratio and neg-
atively with the relative abundance of the family Prevotellaceae/genus
Prevotella. Predicted metagenomics suggests that BB-type microbiota is well
nourished and metabolically more active with simple sugars, amino acids, and
lipids, while P-type community is more involved in digestion of complex carbo-
hydrates. Overweight and obese children living in Ormoc, who consumed a
high-fat diet, harbored microbiota with higher F/Bratio and low abundance of
Prevotella. The altered gut microbiota may be a sign of a modern diet-associat-
ed obesity among children in developing areas.

Concluding remarks : Thus far, we have demonstrated that two enterotype-like
gut microbial communities in Asians’ gut. In developed countries, gut microbio-
ta mostly belong to BB-type while two types are mixed in developing countries.
In Thailand, children in Bangkok harbor either P- or BB-type while those in
Khon Kaen mostly harbors P-type. It is also known that vegetarians in Bangkok
mostly harbor P-typeg>. In Leyte island in Philippines, gut microbiota of children
differed into two types depending on dietary fat mainly included in Westernized
foods. These results suggest that modernization of dietary habit is driving a
shift from P-type to BB-type, as observed in the other comparative studies be-
tween Western and African gut microbiota® ® Taken together, it is suggested
that gut microbiota of Asians are facing crisis at present and AMP is obliged to
suggest a way to face the dietary modernization in terms of intestinal microbi-

ology.
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Abstract : The greatest health challenge of our time is reversing the increase
of non-communicable diseases (NCDs) . Recent epidemiologic, experimental
and clinical studies demonstrate that gut microbiota composition early in life is
relevant to the risk of NCD. Gut microbiota composition can discriminate be-
tween affected and healthy children, and the distinction may precede clinical
signs and symptoms of disease. Recent evidence from experimental and clinical
studies indicates that the gut microbiota is also involved in the control of body
weight and energy metabolism, affecting the two main causes of obesity : ener-
gy acquisition and storage, and contributing to insulin resistance and the inflam-
matory state characterizing obesity. Consequently, the modification of the gut
microbiota by specific probiotics may provide an opportunity to reduce the risk
of NCDs. Above the impact on gut microecology, probiotic effects have been at-
tributed to restoration to normal of increased intestinal permeability, improve-
ment of the intestine’s immunological barrier functions, alleviation of the intesti-
nal inflammatory response, and reduced generation of proinflammatory
cytokines characteristic of local and systemic inflammation. There are data to
suggest that specific probiotics administered in early infancy may enhance
healthy immune maturation and reduce the risk of eczema and atopic sensitiza-
tion in high-risk infants, and the intervention appears to be most effective if
commenced already during pregnancy. Moreover, children receiving Lactobacil-
lus rhamnosus perinatally tended to have decreased allergy prevalence in long-
term follow-up.

Maternal supplementation with the combination of the probiotics Lactobacil-
lus rhamnosus and Bifidobacterium lactis from the first trimester of pregnancy
to the end of exclusive breastfeeding resulted in a significant reduction of gesta-
tional diabetes mellitus as well as the risk of maternal central adiposity over
the 12-month postpartum period. Maternal obesity and glucose intolerance are
known risk factors for overweight and obesity in the offspring and, consistently,
perinatal probiotic intervention was shown to moderate early excessive weight

gain among children who later became overweight.

The safety of the probiotic approach during pregnancy, perinatal period
and early infancy has been attested by normal duration of pregnancies with
no adverse events in mothers or children, with no significant divergences in

prenatal or postnatal growth rates. Furthermore, perinatal probiotic interven-



tion has been well tolerated and no interference with long-term composition or

quantity of gut microbiota has been reported. In a prospective clinical study,

the perinatal probiotic intervention proved safe in long-term follow-up.

It needs to be acknowledged that each probiotic strain is inherently different

from others and similar health effects cannot therefore be expected even from

closely related strains. Therefore, in clinical studies, it is mandatory to charac-

terize each probiotic to strain level and to select strains with documented prop-

erties.
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