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5th Probiotics & prebiotics
new foods
September 13, 2009
ROUND TABLE DISCUSSION
EFSA rules for Health Claims in foods
L. Morelli (Italy)
Activities of EMEA and EFSA related to the assessment of botanicals and botanical
preparations
V. Silano (Italy)

LECTURE
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th

Nutrigenomics and IBD: novel concepts for the identification of probiotic bacteria
D. Haller (Germany)

Probiotics

INTESTINAL FLORA, AUTOPHAGY AND PROBIOTICS IN INFLAMMATORY BOWEL
DISEASES

Gut microbiota-host crosstalk in Inflammatory Bowel Disease
P. Lepage (France)

Abnormalities in the handling of intracellular bacteria in Crohn's disease
A. Darfeuille Michaud (France)
Probiotics in the treatment of IBD: a critical analysis of clinical trials
M.A. Gassull (Spain)
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September 14, 2009
MICROBIOTA AND PROBIOTIC INTERVENTIONS IN IBD AND IBS

IBS - Novel perspectives on diagnosis and interventions
R.J. Brummer (Sweden)
Symbiotic therapies in IBS
E. Grossi (Italy)
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LECTURE
The WGO practice guideline on probiotics and prebiotics in gastroenterology
F. Guarner (Spain)

THE UNDERSTANDING OF COMPLEXITY OF HUMAN-MICROBE MUTUALISM:
TECHNOLOGICAL AND MATHEMATICAL ADVANCES

Probiotics

Meta-analysis of intestinal microbial communities using microarrays - Who is where?
J. Nikkila (Finland)

Lessons from probiotics genome sequency: the example of L. paracasei B 20160
L. Morelli (Italy)
The contribute of powerful mathematics of artificial adaptive systems
E. Grossi (Italy)

NEW FOODS 1
Satiating effect of a new beta-glucan-enriched bread
P. Vitaglione (Italy)
Chemo preventive properties of anthocyanin-rich extracts in the GI-tract
D. Marko (Austria)
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MICROBES FOR HEALTH: RECENT DISCOVERIES & NEW FRONTEERS
Immunology, probiotics and pediatric age
A. Castellazzi (Italy)

INTESTINAL MICROBIOTA, PROBIOTICS AND HUMAN HEALTH
Metabolic activity of probiotics in humans
M. Floch (USA)

5& PrEbiotics

Intestinal microbiota, probiotics and IBS
G. Barbara (Italy)

th

Intestinal microbiota translocation and liver disease
A. Benedetti (Italy)
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The gut microbiota in obesity and the metabolic syndrome: a novel therapeutic target?
F. Fava (Italy)

Probiotics and liver disease: a personal experience
A. Saggioro (Italy)

ADVANCES ON PROBIOTICS

LECTURE
Advances in the understanding of L. reuteri as a probiotic
S. Roos (Sweden)
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HERBAL REMEDIES: MEDICINAL PRODUCTS AND FOOD SUPPLEMENTS
Potentially toxic constituents of plants
M. Nicoletti (Italy)
Use of food supplements containing plants and herbal extracts
E. Sanzini (Italy)
Novel food: a new reality in food ingredient
M. Serafini (Italy)
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Activities of EMEA and EFSA related to the assessment of botanicals and botanical
preparations
V. Silano (Italy)

Probiotics
NEW FOODS 2
ALLERGENICITY AND INFLAMMATION
Foods with reduced allergenicity
R. López-Fandiño (Spain)

Enzyme and microbial technologies for gluten-GALT interactions
M. Rossi (Italy)
Garlic and liver fibrosis
G. D’Argenio (Italy)
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LECTURES
The right fibre for the right disease: an update on the psyllium seed husk and the
metabolic syndrome
A. Giacosa (Italy)
Probiotics from research to consumer
M. Del Piano (Italy)
Improvement of human health by probiotic activities on intestinal microbiota
C. Cecchini (Italy)
NEW FOODS 3

5& PrEbiotics

Curcumin and liver fibrosis
F. Marra (Italy)

th
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Experimental models to investigate the effect of probiotics, prebiotics and new foods in
colon carcinogenesis
G. Caderni (Italy)
Metabolic effects of a diet with inulin-enriched pasta in healthy young volunteers
F. Russo (Italy)
Probiotics in acute pancreatitis
T. Karakan (Turkey)
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PEDIATRIC DAY

September 14, 2009
SECTION 1
CLAIMS FOR HEALTH FOODS IN PEDIATRICS
EFSA rules for health claims in foods
L. Morelli (Italy)
Conceiving health claims for food in infancy
A. Guarino, V. Buccigrossi (Italy)

Functional foods or nutritional drugs: does dose matters?
Y. Vandenplas (Belgium)
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KEYNOTE LECTURE 1
Grading the evidence in health-claiming foods: the successfuly history of probiotics in
acute gastroe
H. Szajewska (Poland)
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SECTION 2
THE MAIN TARGETS FOR FUNCTIONAL NUTRITION IN PEDIATRICS: FROM LAB TO
HEALTH

Metabolic syndrome
E. Isolauri (Finland)

Food allergy
M. Miraglia del Giudice (Italy)
Intestinal inflammation
S. Guandalini (USA)

KEYNOTE LECTURE 2
Grading the evidence in health-claiming foods: health claims in functional disorders
the example of constipation, recurrent abdominal pain and Irritable Bowel Syndrome
M. Benninga (The Netherlands)
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PEDIATRIC DAY

September 14, 2009

SECTION 3
DEVELOPMENT AND AGEING: STARTING FROM CHILDREN
Antibiotics in upper respiratory infections: microflora and probiotic influence
S. Amarri (Italy)
Neurofunctional development and nutrient deficiency
C. Agostoni (Italy)
Cross talk between gut and brain
K. Lindley (UK)
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Evaluation of the effects of a symbiotic supplement on the incidence of infectious episodes
in children: randomized, controlled, multicentre study
H. Durand (France)

Probiotics
Immunomodulating properties of lactoferrin
G.V. Zuccotti (Italy)

SECTION 4
PERSPECTIVES IN FUNCTIONAL PEDIATRIC NUTRITION

Prebiotics in infant nutrition: from human milk oligosaccharides to non digestible
oligosaccharides in commercial formulas
G.V. Coppa (Italy)
Effects of probiotics in children with cystic fibrosis
E. Bruzzese (Italy)
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EMERGING ASPECTS ON FUNCTIONAL AND HEALTH POTENTIAL OF FOOD PHENOLICS
New aspects in the field of antioxidants
H. Sies (Germany)
The impact of dietary flavonoids on brain health
D. Vauzour (UK)
Red wine, chocolate and vascular health: developing the evidence based
R. Corder (UK)
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Polyphenol catabolism in human: the molecules that really work
F. Brighenti, D. Del Rio (Italy)
LECTURES

Probiotics
Effect of antibiotics on modulation of gut microbiota
A. Gasbarrini (Italy)

Obesity and microbiota: multiple interactions
H. Tilg (Austria)

Immunosuppressive properties of L-carnitine
G. Fortin (Canada)
Clinical validation of the probiotic L. reuteri
E. Connolly (Sweden)
PROBIOTICS AND IMMUNOLOGY

Intestinal microbiota, inflammation and immunoregulation
E. Mengheri (Italy)
Probiotics and allergy
C. Nicoletti (UK)
Immunology, probiotics and pediatric age
A. Castellazzi (Italy)
Allergen free probiotics
L. Mogna (Italy)
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GYNAECOLOGICAL SYMPOSIUM
Role of Lactobacillus Rhamnosus Gr-1 and of Lactobacillus Reuteri Rc-14 in the
treatment and prevention of vaginoses and bacterial vaginitis relapses
A. Cianci (Italy)
Overview on cranberry and UTIs
R. Rossi (Italy)
Quality control on cranberry: analytical tools for the determination of proanthocyanidins
S. Dall’Acqua (Italy)

5& PrEbiotics

NUTRIGENOMICS AND GUT HEALTH

th

Metagenomics of foodborne Lactic Acid Bacteria: lesson from antibiotic resistance
genes
C. Devirgiliis (Italy)

Probiotics
From ecology to genomics of probiotic bacteria
M. Ventura (Italy)

SINUT SYMPOSIUM (ITALIAN SOCIETY OF NUTRACEUTICALS)
Antioxidants & berberin
G. Scapagnini (Italy)
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ABSTRACTS
INTESTINAL MICROBOTA, INTESTINAL EPITHELIUM, PROBIOTICS
Induction of virus-related genes in murine dendritic cells upon probiotic stimulation
Weiss Gudrun, Hjerrild Zeuthen Louise, Rasmussen Simon, Nøhr Nielsen Birgit, Jarmer Hanne, Frøkiær
Hanne

Taqman-pcr pcr-dgge and hplc characterizes changes of fecal microbiota and scfas
synthesis in patients undergoing chemotherapy
Lassl Cornelia, Jutta Zwielehner, Berit Hippe, Reinhard Ruckser, Alexander Haslberger

Modulation of human dendritic cell phenotype by lactobacillus johnsonii strain
isolated from mice with inflammatory bowel disease
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Górska Sabina, Wojas Justyna, Rossowska Joanna, Pajtasz-Piasecka Elzbieta, Strus Magdalena,
Heczko Piotr, Gamian Andrzej

Faecalibacterium prausnitzii, a novel anti-inflammatory commensal bacterium
identified by
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Sokol Harry, Bermudez-Humaran Luis, Watterlot Laurie, Lakhdari Omar, Furet Jean-Pierre, Grangette
Corinne, Trugnan Germain, Thomas Ginette, Blottiere Herve, Dore Joel, Pigneur Benedicte, Seksik
Philippe, Langella Philippe

Children who have ulcerative colitis or crohn’s disease have reduced diversity in
bifidobacteria, bacteroides fragilis group and clostridium leptum group as compared
to healthy children
Maukonen Johanna, Klemetti Paula, Vaarala Outi, Saarela Maria

The anaerobic butyrate-producing strain butyricicoccus pullicaecorum decreases
colonic inflammation and ulceration in a tnbs-induced colitis rat model

Eeckhaut Venessa, Bram Flahou, Carlos Romero, Sara Van der Heyden, Frank Pasmans, Freddy
Haesebrouck, Richard Ducatelle, Filip Van Immerseel

Identification of the molecular mechanisms involved in digestive tract survival of
lactobacillus plantarum
van Bokhorst-van de Veen Hermien, Bongers Roger, Marco Maria, Wels Michiel, Wiersma Anne, Bron
Peter, Kleerebezem Michiel

Anti-allergic effects of novel lactobacillus casei and paracasei strains
Cukrowska Bozena, Ceregra Aldona, Kozakova Hana, Rosiak Ilona, Schwarzer Martin, Klewicka
Elzbieta, Motyl Ilona, Slizewska Katarzyna, Libudzisz Zdzislawa
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ABSTRACTS
Are medical university students aware of probiotics?
Kochan Piotr, Strus Magdalena, Heczko Piotr B.

Lactobacillus gg improves recovery from cow’s milk allergy colitis compared with
extensively hydrolyzed formula alone
Baldassarre Maria Elisabetta, Laforgia Nicola, Laneve Annamaria, Grosso Roberto[, Fanelli Margherita,
Lifschitz Carlos

Diversity of faecal actinobacteria: sequence analysis of percent g+c fraction libraries
Palva Airi, Krogius-Kurikka Lotta, Kassinen Anna, Paulin Lars, Corander Jukka, Mäkivuokko Harri,
Tuimala Jarno
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Probiotics to young children with atopic dermatitis: a randomized placebo-controlled trial
Gøbel Rikke, Michaelsen Kim Fleischer, Jakobsen Mogens, Larsen Nadja

Clinical efficacy comparison of saccharomyces boulardii and yoghurt fluid in acute
non-bloody diarrhea in children: a randomized, controlled, open-label study

Probiotics
Eren Makbule, Dinleyici Ener Cagri, Vandenplas Yvan

A new evolutionary strategy to increase the bioenergetics efficiency in lactic acid
bacteria: streptococcus thermophilus as a case study

Mora Diego, Arioli Stefania, Guglielmetti Simone, Fessas Dimitrios, Signorelli Marco, De Noni Ivano,
Ragg Enzio, Scaglioni Leonardo, Daffonchio Daniele, Karp Matti

Role of lactobacillus acidophilus in reducing gut colonization of multidrug resistant
bacteria in hospitalized children - a double blind randomized controlled trial
Kumar Pradeep, Bhatnagar Shinjini, Das Bimal, Choudhry Rama, Arora Narender, Bhan Maharaja

Lactobacillus gg in children with chronic abdominal pain: a double-blind placebocontrolled control trial
Francavilla Ruggiero, Magistà Anna Maria, Miniello Vito

Probiotic improve regurgitation and gastric emptying in infancy
Indrio Flavia, Riezzo Giuseppe, Raimondi Francesco, Bisceglia Massimo, Cavallo Luciano, Francavilla Ruggiero

Lactobacillus rhamnosus gg (lgg) induces enterocyte proliferation and differentiation
through the activation of map kinases, pi3k/akt and glutathione (gsh) signalling
Buccigrossi Vittoria, Armellino Carla, Ruberto Eliana, Oliva Marilena, Mari Cecilia, Polito Gaetano,
Guarino Alfredo
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ABSTRACTS
In vitro quality control measures of probiotic strains
Grzeskowiak Lukasz, Collado Maria Carmen, Salminen Seppo, du Toit Elloise

Diet-and age-related characteristics of butyrate-producing bacteria of faecal
microbiota with real time pcr and hplc
Hippe Berit, Jutta Zwielehner, Cornelia Lassl, Frank Unger, Alexander G Haslberger

Linking phylogenetic identities with butyrate consumption in human fecal microbiota
using rna-based stable isotope probing
Zwielehner Jutta, Guiterrez-Zamora Maria-Luisa, Koenig Joanna, Haslberger Alexander G., Manefield
Mike
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Molecular methods used in research on colonization of vagina by probiotic strains
Chmielarczyk Agnieszka, Strus Magdalena, Heczko Piotr B.

Protector effect of lactobacillus spp. strain in a burn of murine model infected by
pseudomona aeruginosa
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Castro Erica, Magaly Sánchez, Ramírez Antonieta, González Margarita, Pérez Lucía, Vera Rodrigo

Anti-inflammatory properties of probiotic lactic acid bacteria and their modulatory
effect on virulence of food-borne pathogen
Kostrzynska Magdalena

Colonic adenomas modulate local microflora via the production of alpha-defensins:
a possible pro-carcinogenic factor

Pagnini Cristiano, Corleto Vito, Pilozzi Emanuela, Torre Simona, Di Giulio Emilio, Delle Fave Gianfranco

Maternal supplementary probiotics protects against unfavourable neuroendocrine
alterations provoked by neonatal maternal deprivation
Barouei Javad, Hodgson Deborah M., Adams Michelle C.

Removal of bacterial toxins by strains of probiotic bacteria
Nybom Sonja, Heikkilä Jari, Salminen Seppo, Meriluoto Jussi

Novelty in the field of spore-forming probiotics
Pacchetti Barbara, Bush Michel, Elli Marina, Morelli Lorenzo

Immunomodulatory activity of lactobacillus acidophilus la5 and bifidobacterium
bb12 in intestine of old mice
Roselli Marianna, Finamore Alberto, Brasili Elisa, Brigidi Patrizia, Cruciani Federica, Mocchegiani
Eugenio, Mengheri Elena
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ABSTRACTS
Survival of lactobacillus sp. in the upper gastrointestinal tract using a dynamic
gastric model
Mandalari Giuseppina, Pitino Iole, Randazzo Cinzia, Lo Curto Alberto, Faulks Richard, LeMarc Yvan,
Bisignano Giuseppe, Caggia Cinzia, Wickham Martin

A custom human immune microarray to evaluate the in vitro response of enterocyte
and macrophage cells to bacteria
Audy Julie, Mathieu Olivier, MacPherson Chad, Nantel André, Tompkins Thomas Allan

Effects of a new symbiotic formulation (flortec®) in a model of insulin resistance and
nonalcoholic steatohepatitis in young rats
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Iacono Anna, Mattace Raso Giuseppina, Esposito Emanuela, D'Agostino Giuseppe, Di Costanzo
Margherita, Pedata Monica, Berni Canani Roberto, Calignano Antonio, Meli Rosaria

Impact of parenteral antibiotic treatment on the evolution of the bifidobacteria
population in infants
Hussey Seamus, Wall Rebecca, Gruffman Emma, O'Sullivan Lisa, Ryan Anthony, Murphy Brendan,
Fitzgerald Gerald, Stanton Catherine, Ross Paul
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A comparison of the impact of mono-strain and multi-strain probiotics on human
enterocytes and macrophages using an immune microarray
Audy Julie, Mathieu Olivier, MacPherson Chad, Nantel André, Tompkins Thomas Allan

Effect of symbiotic formulation (flortec®) on visceral sensitivity and symptoms in
patients with ibs with diarrhea
Caldarella Maria Pia, Balatsinou Chrysanthi, Milano Angelo, Grossi Enzo, Laterza Francesco,
NeriMatteo

L. plantarum tensia comprising probiotic cheese with hypotensive effect
Hütt Pirje, Songisepp Epp, Rätsep Merle, Shkut Elena, Mikelsaar Marika

Dietary counselling with probiotics initiated in early pregnancy reduces central
adiposity over 12 months postpartum: randomized controlled trial
Laitinen Kirsi, Ilmonen Johanna, Isolauri Erika

Identification of a peptidoglycan-lytic enzyme in bifidobacterium bifidum and study
of its immune-stimulatory effect on dendridic cells
Guglielmetti Simone, Arioli Stefania, Zanoni Ivan, Barresi Simona, De Noni Ivano, Stuknyte Milda
Granucci Francesca, Karp Matti, Mora Diego
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ABSTRACTS
Comparison of dna extraction methods for human feces
Salonen Anne, Nikkilä Janne, Jalanka-Tuovinen Jonna, Immonen Outi, Rajilic-Stojanovic Mirjana,
Kekkonen Riina A., Palva Airi, de Vos Willem M.

Intragastric co-administration of recombinant lactobacillus casei producing
superoxide dismutase attenuates dss colitis in mice
Watterlot Laurie, Rochat Tatiana, Bouloufa Ismael, Sokol Harry, Gratadoux Jean-Jacques , Blugeon
Sebastien, Corthier Gerard, Langella Philippe, Bermudez-Humaran Luis

Bifidobacteria as a new vector for mucosal delivery of therapeutic proteins
Watterlot Laurie, Cortes-Perez Naima, Blugeon Sebastien, Bridonneau Chantal, Corthier Gerard,
Langella Philippe, Bermudez-Humaran Luis
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Probiotic treatment reduces intestinal permeability and ameliorates ccl4-induced rat
liver fibrosis

Cariello Rita, Tuccillo Concetta, Antonietta Romano, Federico Alessandro, Mazzone Giovanna, Ribecco
M.Teresa, Amoruso Daniela C., Carteni Maria, De Magistris Laura, D'Argenio Giuseppe, Loguercio Carmela
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Survival of lactobacillus sp. in the upper gi tract using an in-vitro gastric model of
digestion
Lo Curto Alberto, Pitino Iole, Mandalari Giuseppina, Faulks Richard M., Wickham Martin SJ

Molecular cloning, sequencing analysis and expression of bile salt hydrolase (bsh)
gene from indigenous probiotic lactobacillus plantarum strain of human origin
Kumar Rajesh, Grover Sunita, Batish Virender Kumar

Therapeutic value of a lactobacillus paracasei b-21060 (flortec®) vs lactobacillus gg
in acute diarrhea of adults: a randomized, multicentre, controlled clinical trial in
primary care
Grossi Enzo, Buresta Roberto, Abbiati Roberto, Cerutti Renata

Evaluate the efficacy of the probiotic mixture (vsl #3) reducing the incidence and
severity of necrotizing enterocolitis (nec) in low weight preemie babies
Forero-Gomez Jaime, Vera-Cala Lina, Garcia-Corzo Jorge, Calderon Monika, Meneses-Moreno Mariluz,
Vera Gloria-Elena

Reversible and persistent cellular alterations induced
lipopolysaccharide (lps) on human colonic smooth muscle cells

by

bacterial

Scirocco Annunziata, Petitta Chiara, Ammoscato Francesca, Cicenia Alessia, Matarrese Paola, Malorni
Walter, Severi Carola
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ABSTRACTS
Impact of early probiotic intervention on gut microbiota at 6 months of age
Grzeskowiak Lukasz, Gronlund Minna-Maija, Salminen Seppo, von Berg Andrea, Isolauri Erika

Colonization of vaginal epithelium of women with intermediate vaginal flora by a
mixture of three probiotic lactobacillus strains administered intra-vaginally
Heczko Piotr, Strus Magdalena, Chmielarczyk Agnieszka

Efficacy of rifaximin in the treatment of sibo in ibs in childhood
Giorgio Valentina, Scarpellini Emidio, Gabrielli Maurizio, Filoni Simona, Lauritano Ernesto Cristiano,
Fundarò Carlo, Gasbarrini Antonio
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Early relapse of ulcerative colitis can be prevented by combined administration of
saccharomyces boulardii and rifaximin
Guslandi Mario, Cella Alessandra, Testoni Pier Alberto

Identification of a non-replicative circular intermediate containing a tet(s)-tet(m)
fusion gene in a foodborne strain of streptoccoccus bovis
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Barile Simona, Devirgiliis Chiara, Perozzi Giuditta

Effect of dietary obesity on intestinal microflora and enzyme activity in rats
Kmet Vladimir, Bujnakova Dobroslava, Sefcikova Zuzana, Racek Lubomir, Mozes Stefan

Effect of probiotics on treatment of helicobacter pylori in children
Nemat Khorasani Enayatollah

The role of probiotics during the anti-helicobacter pylori triple therapy in children
Sabbi Tamara, Palumbo Massimo
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ABSTRACTS
PREBIOTICS
Effect of prebiotics on the growth properties of probiotics in soymilk
Yeo Siok-Koon, Liong Min-Tze

Agrowastes as biocatalysts for probiotics in soymilk
Teh Sue-Siang, Ahmad Rosma, Wan Abdullah Wan Nadiah, Liong Min-Tze

Carbohydrate screening platform for fractionation, identification quantification of
prebiotic oligosaccharides in complex food mixtures
van Dongen William, Coulier Leon, Keijser Bart, Johan Timmermans, Ted Slaghek
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Cow’s milk allergy symptoms are reduced in mice fed specific dietary synbiotics
during oral sensitization with whey
van de Moer Ariane, Schouten Bastiaan, van Esch Betty, Hofman Gerard, van Doorn Susan, Knol Jan,
Nauta Alma, Garssen Johan, Willemse Linette, Knippels Leon
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A new synbiotic mixture improves gut microbiota, gut health and allergic symptoms
in infants

van der Aa Leontine, Martin Rocio, Heymans Hugo, van Aalderen Wim, Sillevis Smitt Henk, Ben Amor
Kaouther, Knol Jan, Goossens Dominique, Sprikkelman Aline

A continuous flow system to study the effect of xylitol on streptococcus mutans
colonisation
Forssten Sofia, Rautonen Nina, Ouwehand Arthur

Rheology and gos quantification of a prebiotic chocolate bar
Suter Alexander, Schwartz Steven, Vodovotz Yael

A study of the influence of prebiotic ingestion on the diversity of bifidobacteria in
neonates as compared to non-prebiotic formula and breast fed infants
Barrett Eoin, O'Sullivan Lisa, Deshpandey Akhil, Ross R. Paul, Fitzgerald Gerald, O'Toole Paul, Ryan C.
Anthony, Stanton Catherine
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ABSTRACTS
NEW FOODS
Increasing fruit and vegetable intake beneficially modulates the human gut
microbiota
Qing Shen, McCartney Anne, Chong Mary, George Trevor, Minihane Anne-Marie, Lovegrove Julie,
Tuohy Kieran

Efficacy and safety of a new amino acid-based formula in the weaning of children
with intestinal failure and parenteral nutrition
Pirozzi Maria Rosaria, Ruberto Eliana, Caiazzo Mariangela, Barbarino Alessandro, Spagnuolo Maria
Immacolata
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“In vitro” modulation of immune system by echinacea pallida, propoli, uncaria
tomentosa and two mix of them
Valsecchi Chiara, Marastoni Laura, Murgia Vitalia, Castellazzi Annamaria

Orange juice and drinking water: ideal vehicles for the delivery of probiotics

Probiotics
Moussavi Mahta, Adams Michelle C.

Appetite and glycometabolic balance management in healthy overweight subjects by
means of a rational combination of two highly standardized extracts from phaseulus
vulgaris and cynara scolimus
Rondanelli Mariangela, Opizzi Annalisa, Villani Simona, Orsini Francesca, Giacosa Attilio

Effects of malaysian tualang honey supplementation on hyperglycemia and oxidative
stress in kidneys of normal and streptozotocin-induced diabetic rats
Omotayo Erejuwa, Sulaiman Siti, Suhaimi Mohd, KNS Sirajudeen, Md. Salzihan Md. Salleh

Risk perception and use of herbal remedies in patients with liver/biliary tract
disorders: an italian study

Gallina Sara, Di Fonzo Michela, Deli Ilaria, Begini Paola, Gigante Elia, Attilia Fabio, Epifani Marcella,
Angeletti Stefano, Delle Fave Gianfranco, Marignani Massimo

Antioxidant effect of malaysian tualang honey in combination with glibenclamide on
streptozotocin-induced diabetic rat pancreas
Omotayo Erejuwa O., Sulaiman Siti Amrah, Ab Wahab Mohd Suhaimi, Sirajudeen K.N.S., Salleh
Salzihan Md.

EFSA RULES FOR HEALTH CLAIMS IN FOODS
L. Morelli
Istituto di Microbiologia UCSC Piacenza Italy
lorenzo.morelli@unicatt.it

At the end of 2006 the European Union approved a Regulation allowing the use of nutritional and
health claims for food and food supplements. Two kinds of health claims have been allowed: the
first ones referring to the functions of the body, including psychological, behavioural functions and
weight control. These claims are also called “generic claims” as it is assumed that these functional
properties could be shared by all food containing the selected active ingredient(s). The second
group of allowed claims will refer to reduction of disease risk; in this case the authorisation will be
specific for each food product applying for the claim. Probiotics are among the active ingredients
most present in foods applying for first kind of claims and the substantiation of the scientific
background supporting the request of claims is the challenge for 2009 of the scientists providing
their advice to EFSA.
The definition itself of “probiotics” which implies beneficial effects on health is therefore
considered by EU as an health claim per se.
Opinions issued by EFSA at the moment (july 2009) dealing with probiotic claims were all
negative; it is therefore of interest to discuss the criteria followed by the NDA panel of EFSA in
such an valuation.
The evaluation scheme followed include:
1.

Characterisation of the food/constituent

2.

Relevance of the claimed effect to human health

3.

Scientific substantiation of the claimed effect

Characterisation: in assessing probiotic foods it seems relevant to have a well detailed
characterization of the bacterial strains, their ability to survive during shelf-life and period of use,
their interaction with the food matrix
Specific problems for probiotics; could be the assessment of:
a) the variability from batch to batch;
(b) analytical methods applied;
(c) stability studies, storage conditions and shelf-life.

Relevance of the claimed effect: a clear link between health and the use of the applying product is to
be established. Just an example specific for probiotics: the claim:” probiotics help to maintain a
good (healthy) gut microbiota” is probably not clearly linked with an health effect. Understanding
the link between health and the microbial ecology of the gut seems then of paramount relevance for
supporting claims for probiotics.
Scientific substantiation: results of specific, human-based studies are to be provided. Of peculiar
interest for probiotics is the request of a cause and effect relationship between consumption of the
food and the claimed effect in humans, including strength, consistency, specificity, dose-response,
and biological plausibility of the relationship.This means that mechanisms of action are at least to
be proposed on the basis of scientific evidences.
A problem is also posed by the paucity of dose-response studies available up to now for
probiotics clearly points out one the need that this area of investigation is to be addressed in the next
future by scientists, if they really want to transform into products their research.
Development of probiotic-specific biomarkers is also necessary based on microbial and also
non-microbial analysis. Long term studies have to provide the link between microbial composition
of the gut ecosystem and the health status.

Lessons from probiotics genome sequence: the example of L. paracasei B 20160
L. Morelli1 and M. Elli2
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ACTIVITIES OF EMEA AND EFSA RELATED TO THE ASSESSMENT OF
BOTANICALS AND BOTANICAL PREPARATIONS
Vittorio SILANO, Chairman of EFSA Scientific Committee

Botanicals and botanical preparations , in addition to being common food, have also
originated a heterogeneous group of products marketed under different regulations
depending on their intended uses and commercial presentation modalities. They include:


Food supplements;



Dietetic products;



Novel foods and food ingredients, including enriched and fortified food products;



Food flavourings;



Medicinal products; and



Traditional medicinal products.

The above-listed food products fall at different extents in the competence of EFSA for
safety assessment and claims evaluation due to EFSA’s funding Regulation and to several
specific laws including directive 2002/46/EC (food supplements) and Regulation
258/97/EC (including, until 2004, GMOs and food and food ingredients not utilized in
significant amounts before 15 May 1997), whereas EMEA is competent for all medicinal
products.
Modalities of EMEA and EFSA interventions and approaches adopted in their respective
field of competences vary considerably depending on the nature of the product(s)
considered. For instance, in the case of food supplements, with the main exception of
supplements providing vitamins and minerals, the responsibility of assessing safety is with
competent Authorities in Member States, but EFSA has developed a guidance document
and a “compendium” of substances of concern to harmonize such a task. On the other
hand, for supplements of vitamins and minerals, Regulation 2002/46/ specifies that only
nutrient sources whose safety and bioavailability have been assessed by EFSA and listed
in the relevant Annex of the mentioned Directive can continue to be used in food
supplements from 1 January 2010. Recently in July 2009, EFSA has completed the first
comprehensive assessment of substances used as sources of vitamins and minerals in
food supplements which are currently sold in the European Union (533 applications since
2005,relating to 344 substances).
Before 2004, In the case of GMOs, Reg.258/1997 established that the first safety
evaluation was to be carried out by the Member State in which marketing takes place for

the first time. In case of positive evaluation, all the other Member States had to be
informed through the European Commission and, in absence of objections, the Member
States could authorize marketing of the GMO. In case of objections, an European
authorization was needed following a scientific evaluation at European level. However,
Regulations 1829 and 1830/2003 modified the previous legislation and only a single risk
evaluation was foreseen by EFSA for environmental aspects, human health and animal
health. On the basis of EFSA’s evaluation, the European Commission is expected, when
appropriate, to elaborate a draft authorization to be submitted to the Regulation
Committee.
Moreover, also the evaluation of diseases-related and children-concerning claims are in
the competence of EFSA as well as that of nutritional and functional claims.
On the other hand, efficacy, quality and safety of medicinal products authorized through
the centralized European procedure is assessed by EMEA to make possible the release of
the authorization by the European Commission. Traditional medicinal products consist only
of materials of vegetable origin. When the following conditions are satisfied, they are
authorized by Member States:
-

indications that do not require medical prescription;

-

well defined concentration and posology;

-

oral, inhalation or external use administration;

-

evidence of long term use (30 years of which 15 within the EU):

-

plausibility of safety

and efficacy based on long term use

and available

A facilitated procedure has been established for products for which

comprehensive

experience.

monographies have been prepared by EMEA and have been included in the list of
materials or vegetable origin deemed to be safe. Member States cannot ask for additional
safety or efficacy data and have only to check for quality. Moreover, other member States
have to mutually recognize the national authorizations released on the basis of EMEA’s
monographies and lists. An arbitrate, to be decided upon by the ad hoc EMEA Committee
for products of vegetable origin, can be activated

in case of lack of success in the

application of the mutual recognition procedure.The application of the above-mentioned
regulations has proven to be confronted with some interpretation difficulties in cases of
borderline products. Such borderline products have been mainly identified in cases of food
supplements and traditional medicinal products, medical devices and medicinal products
as well as cosmetic products and medicinal products. It should be noted, however, that for

any product, that can be classified as a medicinal product and in any other category , the
medicinal product regulation will prevail.
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NUTRIGENOMICS AND IBD: NOVEL CONCEPTS FOR THE
IDENTIFICATION OF PROBIOTIC BACTERIA
Prof. Dr. Dirk Haller, Chair for Biofunctionality of Food, ZIEL – Research Center for
Nutrition and Food Science, CDD – Center for Diet and Disease, Technische
Universität München, Freising, Germany (www.wzw.tum.de/bflm)

The dramatic increase of chronically degenerative diseases in the industrialized world
implies a complex interaction of host genetic predispositions and environmental
triggers. Nutrition-related factors together with components of the gut-associated
microbial ecosystem (gut microbiota) emerge as prime environmental triggers for the
development and modification of lifestyle-related chronic diseases. The gut interface
acts as hereby as a highly selective barrier and communication organ between the
luminal environment including food and bacterial components and the host
responsible for the regulation of metabolic and immune functions. The peaceful and
productive coexistence of the host with its intestinal microbiota is tightly controlled at
various levels and an accumulating body of evidence suggests, that the failure of this
homeostasis is thought to contribute to the risk for the development of inflammationdriven metabolic pathologies (Figure 1) 1.
Nutrigenomics is a transdisciplinary approach to understand the subtle but
contentious impact of environmental triggers specifically diet and gut bacteria in
shaping the dynamic range between health and diseases. Profiling technologies at
the interface of the host’s genetic make-up and its metabolic phenotype are
implemented to identify cellular and molecular targets in order to develop novel
hypothesise with respect to the functional role of diet and gut bacteria in modulating
chronic degenerative diseases 2.
Striking evidence is provided for the role of the intestinal microbiota in the
pathogenesis of inflammatory bowel diseases, a group of chronically relapsing
disorders of the gastro-intestinal tract. Gene (transcriptome analysis) and protein
(proteome analysis) expression profiling of intestinal epithelial cells from IBD patients
and animal models of experimental colitis (IL-10-deficient (IL-10-/-) and RAG2deficient (RAG2-/-) mice) identified mechanisms that implicate the endoplasmic
reticulum (ER) and mitochondrial stress response program in the initiation and
perpetuation of chronic intestinal inflammation

3 4

. The loss of pattern recognition

receptor signalling in TLR2-/- and TLR4-/- mice primed the epithelium for the
induction of endoplasmic reticulum and mitochondrial stress responses with
differential effects on pro-apoptotic caspase activation under conditions of chronic
inflammation (IL-10-/- x TLR-/-), suggesting beneficial but also deleterious effects of
the microbial recognition. Metabolic profiling of plasma samples using high resolution
proton nuclear magnetic resonance (1H NMR) spectroscopy support the hypothesis
for cellular and systemic changes of the energy homeostasis under conditions of
chronic inflammation 5. Bacterial strain-specific mechanisms were identified at the
level of colitogenic 6 but also probiotic bacteria7. In addition, gene expression profiling
identified additional strategies for probiotic intervention targeting inflammatory, lipid
and xenobiotic signalling in the inflamed mucosa 8.
In conclusion, the application of hypothesis-free profiling technologies may help to
understand the pathological or beneficial role of specific bacterial strains in
modulating disease mechanisms of the genetically susceptible host. It seems
important to note that the basic understanding of bacteria-host interactions is
imperative for the understanding of probiotic mechanisms with respect to regulation
of chronic inflammation.

Figure 1.

Interaction of dietary factors and the intestinal microbiota at the gut
interface
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GUT MICROBIOTA-HOST CROSSTALK IN INFLAMMATORY BOWEL
DISEASE
Patricia Lepage
The human gut microbiota is very diverse and composed of more than 1,000 species per individual.
Only a few species (2%) constitute a phylogenetic core which is hypothesised to be a functional
core of the intestinal ecosystem (Tap et al., Environm. Microbiol,, 2009). Its combined microbial
genome, the microbiome, is thought to exceed the number of genes in our genome by a factor 10 to
100. These intestinal commensals have a profound impact on our biology. This microbial “organ”
has an effect on our development, growth, physiology and immune functions. The essential
functions of the intestinal microbiota include:
- Microbe-food metabolic interactions such as colonic fermentation of exogenous (dietary fibres)
and endogenous (mucin) substrates and supply of short-chain fatty acids to the gut epithelium.
- Microbe-microbe interactions including prevention of colonization by pathogenic microorganisms.
- Microbe-host interactions which contribute to the homeostasis of the gut epithelium as well as its
underlying tissues, to the development and maturation of the gut mucosal immune system, etc.
Interactions between food, microbiota and host are essential for the maintenance of health and well
being; conversely, the disruption of any constituent is susceptible to lead to perturbations and
digestive tract pathologies.
About 70% of the human body's immune system is found in the digestive tract and is often referred
to as Gut-Associated Lymphoid Tissue (GALT) containing dendritic cells, macrophages, T
lymphocytes, plasma cells and polymorpho-nuclear leukocytes. The epithelial barrier is the first line
of defence against microbial invasion through the secretion of mucus, antimicrobials such as α/β
defensins and export of secretory IgA (sIgA) antibodies. Epithelial cells sense the microbiota,
especially in the Peyer’s patches, send signals to the mucosal immune cells and regulate their
responses. The immune response to intestinal microbiota relies on both the innate (macrophages,
PMNs, dendritic cells) and adaptive components (T and B lymphocytes) leading to a tolerance
toward commensals, but to an appropriate protective response against pathogens. However, the
molecular basis of host perception of the microbiota is poorly characterised. Families of receptors
including 10 Toll-like receptors (TLR) in humans and more than 20 NACHT-LRR or NOD-like
receptors (NLR), have been recently discovered, highlighting the complexity of the host cells
sensors and our limited knowledge of the players (Delbridge and O'Riordan, Curr Opin Immunol.
2007). On the microbiota side, only few conserved pathogen/microbiota associated molecular

patterns (PAMPs/MAMPs) recognized by the cells receptors have been identified so far. Thus, the
pathways through which commensal or probiotic bacteria influence the gut physiology and health
still need to be clarified.
Inflammatory bowel disease (IBD) are characterised by a chronic inflammation of the gut, mostly at
an ileo-caecal localisation in Crohn’s disease (CD) and limited to the distal colon in ulcerative
colitis (UC). Eventhough a huge scientific effort has been made over the last decades, etiology of
these diseases remains unclear and only maintenance treatments are available to date. Both CD and
UC are multifactorial pathologies. They involve a defect in the immune response toward the
microbiota at a gut mucosal level in genetically predisposed individuals. To date, several
susceptibility genes have been highlighted that are, for a major part, consistent with a role of gut
microbiota in the disease: Nod2 is an intracellular ligand for muramyl dipeptide (MDP, a motif of
bacterial cell wall peptidoglycan), Atg16L is involved in autophagy. Hence, a better overview of
microbiota-host interactions in this context is crucial.
A dysbiosis phenomenon or imbalance in the gut microbiota composition has been involved in the
development/maintenance of CD which mainly consists in a loss of bacteria from the Firmicutes
phylum together with an increased in bacteria from Actinobacteria and Proteobacteria phyla.
Several bacterial species from these phyla have been already involved in CD, either harmful such as
a specific adherent-invasive Escherichia coli (AIEC) or Mycobacterium paratuberculosis (MAP) or
beneficial such as bacteria from the Clostridium leptum group and Faecalibacterium prausnitzii.
How these bacteria are sensed by the gut mucosal cells and what are the subsequent modulated
pathways still need to be firmly described. Mycobacteria however, and Actinomycetales family in
general, display a specific cell wall. The MDP constituting their peptidoglycan is converted from an
N-acetyl-MDP to N-glycolyl-MDP. After recognition through TLR2 and activation of NOD2, this
specific MDP is more stimulatory and more potent at inducing proinflammatory cytokine
production (Coulombe et al., J. Exp. Med., 2009). Another bacterial species has been ambiguously
involved in inflammatory process. Bacteroides fragilis expressing a specific surface polysaccharide
(PSA presenting a zwitterionic structure) was sufficient to correct immunological defects observed
in axenic mice models. In the colonization phase, the B. fragilis PSA was able to mediate
establishment of a proper Th1/Th2 balance through specific production of Th1 cytokines
(Mazmanian et al., Cell, 2005). More recently, the same group showed that B. fragilis protected its
host from inflammatory disease in an experimental model of colitis and that this anti-inflammatory
effect was mediated by the PSA molecule (Mazmanian et al., Nature, 2008). On the other hand, the
lipopolysaccharide of B. Fragilis has been shown to trigger inflammatory events via the TLR2 and

is likely to be involved in systemic inflammatory response (Netea et al., Eur J Immunol., 2004).
This might not be paradoxical as they observed that, in patients with CD bearing the 3020insC
mutation on Nod2, stimulation with B. fragilis lead to a significantly lower IL10/TNFα ratio than
when wild-type Nod2 or healthy volunteers’ cells were stimulated. Yet, bacterial cell wall
components are not the only molecules of interest for host-microbiota interactions. Most of bacterial
species also secrete molecules that are able to 1) directly affect the immune response, such as
toxins, 2) lead to epithelial barrier disruption (i.e. biosurfactants) or 3) modulate transcription
profiles of the host cells.
On the other hand, the host epithelial cells and immune system of the gut can also control the
microbiota in its close vicinity by secreting molecules with antimicrobial properties (defensins) or
by expressing different receptors on cells surfaces. Immunological status of the host can also
modulate bacterial composition within the gut. For instance, a deficiency in the transcription factor
T-bet influences bacterial populations to become colitogenic. This T-bet factor is required for the
generation of Th1 cells and is a repressor of the IL2 gene and of Th2 gene program. Mice that are
knock-out for T-bet (TRUC model) spontaneously develop colitis that ressemble UC throught
TNFα overproduction (Garrett et al., Cell, 2007). When these TRUC mice were treated with
antibiotics, its progeny did not develop colitis, highlighting the role of the gut microbiota in this
model. Furthermore this colitis was communicable to genetically intact hosts as observed when Tbet sufficient mice developed colitis while fostered by TRUC mice.
Still, main obstacles in the analysis of the gut host-microbiota interactions are due to the fact that
most of the gut commensal bacteria are not cultivable and little is known about their metabolism,
proteomes and immunoreactivity. The recent development of culture-independent metagenomic
approaches to get insight into the overall genomes of complex ecosystems, may soon lead to major
advances in their understanding. The -omics methodologies (meta -transcriptomic, -proteomic, metabolomic) are expected to be reliable tools to link bacterial gene expression or surface proteins
to different clinical status or environmental factors. Together with the massive advances in
immunology and genetics at a host level, getting insights into the gut microbiota ecosystem should
lead to a better overview of the interactions that commensal bacteria maintain with their host but
also with each other and other microorganisms.

ABNORMALITIES IN THE HANDLING OF INTRACELLULAR
BACTERIA IN CROHN'S DISEASE
Arlette Darfeuille Michaud, Université d’Auvergne, France
Crohn's disease (CD) is a chronic ongoing disorder that causes inflammation of the digestive
or gastrointestinal tract and affects as many as 1 million patients worldwide. The abnormal
inflammatory response requires the interplay between the intestinal microbiota and host
genetic factors. The theory of dysregulated host responses to intracellular micro-organisms is
emerging as a contributing factor in CD pathogenesis. Many IBD susceptibility loci have been
identified. The most well-replicated IBD genetic association is the NOD2 (nucleotide-binding
oligomerization domain 2) gene occurring in CD. Recent genome-wide association studies
have indicated associations between CD and variants in two separate autophagy genes,
ATG16L1 and IRGM, suggesting in some CD patients a deficiency of host cells to control
intracellular microorganism replication by the autophagic pathway. Autophagy is a process by
which eukaryotic cells maintain homeostasis by sequestering cytoplasm and degrading
damaged organelles via the lysosomal pathway. In addition autophagy protects the cell by
eliminating or limiting the growth of intracellular bacteria. Thus a dysfunction in autophagy
can lead to persistent infection of intracellular microorganisms. Increasing evidence points to
the central importance in the initiation of CD of adherent-invasive Escherichia coli (AIEC),
which are able to adhere to and to invade intestinal epithelial cells, to replicate within
macrophages and to induce the secretion of large amounts of TNF- . The presence of such
pathogenic bacteria colonizing the ileal mucosa of CD patients is due to abnormal expression
of a specific host receptor. In addition, in patients with mutations in ATG16L1 and IRGM
genes, defects in autophagy result in impaired control of CD-associated AIEC replication.
Thus, AIEC infection in patients with polymorphisms in autophagy genes may have a
significant impact on the outcome of intestinal inflammation.

PROBIOTICS IN THE TREATMENT OF IBD: A CRITICAL ANALYSIS OF
CLINICAL TRIALS
Miquel A. Gassull M.D., Ph.D.
Director. Health Science Reserach Institute
Germans Trias i Pujol Foundation
Badalona. (Barcelona). Spain
e.mail mgassull.germanstrias@gencat.cat

Introduction
Probiotics have been classically defined as dietetic “supplements” or “components” in the
form of viable microorganisms which beneficially influence the host, through its effects on the
gastrointestinal (G‐I) tract. More recently, When related only to humans, probiotics have been
defined as microorganisms which administered in adequate amounts, benefit the host (1)
The therapeutic target of probiotics have been mainly digestive states related to chronic
intestinal inflammatory conditions as well as G‐I infections. The most studies and used
probiotics have been Lactobacilli, Bifidobacteria and some yeast as Sacharomyces. In spite of
the research done in the last 20 years, the detailed mechanisms of probiotic actions in the host
are not well known.
In addition to its still not fully demonstrated efficacy in all suggested therapeutic claims, one of
the greatest advantages of probiotics is its security profile, since the side effects associated to
its use is almost negligeable.
Mechanism of action
Intestinal flora has as main functions:


The prevention of opportunistic or pathogenic microorganism colonization of the
bowel (compiting for adhesion sites and nutrients).



Enhance the production of energy substrates for the colonocytes (by inducing the
synthesis of short‐chain fatty acids throughout the fermentation of the unabsorbed
dietary carbohydrates).



Induce and regulate the intestinal immune response.

The intestinal mucosa is the largest surface of the human (and other mammals) body exposed
to external environment and the G‐I tract the richest organ containing immune cells. The lost
of equilibrium between the proportion of “beneficial” and “pathogenic” bacteria in the
intestinal microbiota leads to a “predisposition” to develop infectious and/or immune‐
inflammatory disease.
The immune response in the intestine (from which will depend those appearing in other
tissues in the future), can be mediated by the innate and/or acquired immune systems. The
former are spontaneously produced and have as effector cells those with phagocytic activity
and NK cells together with complement, acute phase reactants and some cytokines such as
interferon. Innate immunity is essential to initiate and regulate the acquired immune
response, which is based in the activation of T and B lymphocytes and the release of cytokines
and antibodies.
Probiotics have demonstrated to improve the mechanisms of the innate immune response,
increasing its phagocytic capacity, the expression of cell receptors involved in the phagocytosis
process, the microbial killing capacity the number and the activity in peripheral blood of the of
the KN cells and regulating the cytokine production of dendritic cells (key for the response of
the acquired immunity). The administration of probiotics also influences some aspects of the
acquired immune response such as specific and unspecific antibodies, secretion of
immunoglogulins and a wide range of cytokines (IL‐1, IL‐2, IL‐6, IL‐10, IL‐12, IL‐ 18, TNF,
INF...) (2).
However not all probiotic microorganisms induce the same type of effects, with the same
degree of strength, o0n the immune response or among the different type of microorganisms
present if the intestinal lumen. In fact some mechanisms of action have been described to
inhibit the adhesion and growth of entero‐invasive E.Coli by non pathogenic strains of E.Coli
(3), or the interference of the Clostridium difficile toxin by proteases of produced by
Sacharomyces boulardi (4).
Furthermore, the effects of different probiotics can vary according to the host (human
intestinal flora is established after the second years of life according to the characteristics of
lactation and from there on, suffers little variations) and the presence and type of illness.
Since,as mentioned, the mechanism of action of probiotics is not well known, the variability
of the host characteristics (newborns, children, adults and elderly) and their health status, it is
difficult to establish the right probiotic to be administered in each situation.

Probiotics and Inflammatory Bowel Disease
IBD does not include only three type diseases : ulcerative colitis (UC) , Crohn’s disease (CD
and Indetermined Colitis (IC), since each of them encompasses a wide range of clinical‐
pathological states with common lesions: intestinal inflammation and ulceration. However the
intimate mechanism leading to this common end, involving one or more than one organ or
location, remains unknown.
The presence of bacteria in the bowel lumen and mucosa play a key role in the pathogenesis of
IBD, because its presence there is strictly necessary to induce inflammation. However its
pathogenic role may probably be different in the situations known as UC and CD. In CD,
especially that involving the small intestine (especially the lower end), where several
abnormalities in the innate immune system have been described, intestinal mucosa‐associated
commensal bacteria are no longer recognized as commensal , but as pathogens.
In UC (involving only the colon), although present, less abnormalities in the innate immune
system have been described. Bacterial flora in the colon plays a very active metabolic role in
metabolising unabsorbed nutrients (short‐chain fatty acids, branched‐chain fatty acids etc.),
transforming G‐I secretions (un‐recycled bile slats) and cel.lular detritus. In this sense, the
presence of bacteria in the colon is essential, especially since short‐chain fatty acids (SCFA)
especially butyrate is a key factor in favouring sodium absorption, maintaining mucosa
trophysm (preferred fuel) and has anti‐inflammatory actions by blocking the activation of the
intracellular transcription factor NFB. In fact the diversion of the intestinal contains from the
colon leads to inflammation (diversion colitis), whereas this do not happen in the small
intestine.
Whether the spark initiating the exaggerated inflammatory intestinal response in genetically
susceptible individuals is due to the presence of a specific bacteria strain or to an imbalance
between favourable or unfavourable bacteria in the intestinal flora (dysbiosis), the fact is that
intestinal mucosa is massively adhered by them. The way through these phenomena lead to
intestinal inflammation may be different in the so called CD and UC and even between the
possible variants (or diseases) included within them or even the age group of those suffering
the diseases. Moreover, it has been recently described , experimentally, that different
expression of some components of the innate immune system may be more prone to induce
inflammatory response to the presence of certain types of commensal bacteria, to the point
that they preferentially involve only certain segments of the bowel (5). This may be the

explanation why, as happen with most treatments in this setting, there is not an uniform way
of therapeutic response.
The use of probiotic therapy has only been proven effective in Pouchitis (inflammation of the
Ileal‐anal pouch after colectomy in UC patients non responding to medical teratment). In fact
pouchitis has the features of a new ulcerative colitis. In this setting the probiotic mixture
VSL#3 has shown to be effective in preventing both new onset pouchitis after colectomy and
to maintain remission after pouchitis medically treated (6 – 8) in randomised controlled trials.
In a study looking at the potential mechanism of the prevenbtive relapsing effect of this
probiotic mixture, Kübaher et al (9) showed that it increased the number and diversity of
bacterial cells (especially anaewrobic flora) and repressed the diversity of fungal flora. In
another words the paouch necome a “small colon” with the necessary microbiota to have a
“normal” physiology.
Also some positive results have been shown by using the probiotic Escherichia coli Nissle 1917,
to maintain remission in adults suffering from UC (10, 11), with better results than placebo and
similar to those of Mesalazine in randomised controlled trials. A recent trial on the use of
VSL#3, used synergically with steroids in the acute phase to induce remission and alone in the
maintenance phase in children with UC, shows that the probiotic mixture is significantly better
that placebo (12).
In CD, however, results in ffive relatively large randomised controlled trials using

the

probiotics Lactobacillus GG and La1, have proved ineffective in preventing recurrence after
surgical ressection in patients with ileo‐caecal disease (13 ‐ 17). A possible explanation to these
results might be the fact that the greater rate of abnormalities in the recognition and defence
mechanisms of the innate immune system are described in CD involving these areas of the
bowel (19).
In summary: in September 2009, probiotic therapy has not prove useful in CD especially in
preventing recurrence after ileocaecal surgical resection. In UC probiotics should not be used
aloe in the acute phase, but some results suggest its potential in the maintenance treatment.
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Irritable Bowel Syndrome (IBS)
Functional gastrointestinal disorders (FGIDs) are common and often chronic disabling disorders
accounting for a substantial proportion of primary care as well as referrals to gastroenterology
clinics. Within the concept of FGIDs irritable bowel syndrome (IBS), functional heartburn and
functional dyspepsia are particular common in the general population with an overlapping
symptom pattern and a tendency for transition between disorders over time. FGID classification is
based on symptom-based criteria defined by an international group of experts and regularly
updated. The most recent ’Rome III criteria’ were released 2006.
Irritable bowel syndrome (IBS) is a prevalent functional intestinal disorder, characterised by
chronic or relapsing episodes of abdominal pain or discomfort associated with abnormal patterns
of defecation. The prevalence ranges between 3 and 22% of the adult population in European
countries, USA and Canada. It develops most frequently in young adults and women represent
80% of the cases. Approximately one tenth to one quarter of the subjects with IBS seek medical
care and the disorder accounts for a substantial proportion of primary care consultations and
accounts for 25-50% of referrals to gastroenterology clinics. Although not clearly associated with
increased mortality, it has been shown that IBS is associated with significant detrimental effects
on health-related quality of life and disproportional use of health care resources and increased
productivity loss. There are large unmet needs both in the diagnosis, prevention and treatment of
IBS. Diagnosis is mainly based on symptomatology and absence of clear organic disease, rather
than on pathophysiologic mechanisms.

Serotonergic signaling and the Brain-Gut Axis
IBS research over the past half century shows a changing focus from psychological and stressrelated research to an emphasis on motility disturbances, to autonomic imbalance and visceral
hypersensitivity. Functional GI disorders were initially attributed to motor dysfunction. By the late

1980s it had become apparent that the cause of most functional GI disorders could not be
explained solely on the basis of motility disturbances. A series of contemporary studies suggested
that patients with functional GI disorders might have a sensory dysfunction, which caused them to
perceive physiological stimuli to the GI tract as GI symptoms. There is general agreement that IBS
patients are more sensitive to distension of the sigmoid colon, ileum and rectum than controls.
Given the high prevalence of sensory abnormalities in IBS, and the correlation of sensitivity with
symptoms, altered rectal perception is considered to be a biological hallmark of IBS.
Recently, also the occurence of low-grade mucosal inflammation has been linked to IBS.
Enhanced visceral perception and motor reponse may result both fom peripheral (e.g. infection,
inflammation) or central (e.g. attention, anticipation and mood) sensitisation mechanisms.
In addition to the intestinal symptomatology in IBS, a high co-occurrence of IBS with affective
dysregulation, mainly depression and anxiety, has been reported both in a primary care as well as
in gastroenterological settings. This co-occurrence may vary from 30% in primary care to even
95% in diarrhoea-predominant IBS in a tertiary care situation. Psychosocial stressors play a
prominent role in symptom generation. We believe that the high rates of affective dysregulation in
IBS patients are a specific and integral part of IBS, rather than a non-specific co-morbid syndrome
related to a chronic intestinal disease.
In recent years, research has centred on the dysregulation of brain-gut interactions as the
pathophysiological basis for IBS. This brain-gut axis consists of bidirectional communication
pathways connecting the cognitive and emotional brain centres, with neuroendocrine centres (e.g.
hypothalamus, pituitary gland), the enteric nervous system (ENS), the autonomic nervous system,
and the immune system. Hence, alterations at any level between the brain and the gut may
influence IBS symptoms by autonomic, cognitive-affective, neuroendocrine-immune and
intermediate mechanisms. Serotonin (5-HT) is regarded a key neurotransmitter involved in the
regulations of these domains. Serotonin is involved in a number of diverse physiologic functions
including mood, appetite, sleep, memory and learning, vasoconstriction, haemostasis, behaviour
and immune responses. More than 80% of total body 5-HT is located in the GI tract; with 90% in
enterochromaffin (EC) cells and 10% in enteric neurons, respectively. The remainder of 5-HT is
located in blood platelets and the central nervous system. Serotonin is synthesized in a two-step
reaction from the essential amino acid tryptophan. The availability of tryptophan influences
serotonin synthesis. Gastrointestinal 5-HT may be released via a number of mechanisms including
chemical stimuli, vagal stimulation and application of pressure to the gut mucosa. A 5-HT
transporter called serotonin reuptake transporter (SERT) mediates reuptake and hence affects
serotonergic activity. Modern antidepressive drugs act by blocking 5-HT reuptake (selective

seretonin reuptake inhibitors, SSRI’s), and the polymorphism of SERT may be involved in the
dysregulation of serotonergic signaling.
As indicated, 5-HT is heavily involved in brain-gut signaling. Recent evidence indicates that
various alteration in serotonergic content, release and reuptake at the level of the gut and
systemically in platelet-free plasma may be involved in IBS pathophysiology. We have recently
shown that acute lowering of 5-HT activity, by reducing the availability of tryptophan, results not
only in enhanced visceral perception but also in a selective impairment of memory (word recall)
related to positive annotations (words with a positive context such as ‘nice’). Furthermore, we
showed that acute increase of 5-HT activity, by intravenous administration of the antidepressive
drug citalopram, resulted in an improvement of this type of memory. This pivotal role of disturbed
5-HT brain-gut signaling in IBS, affecting both intestinal and extraintestinal symptom generation,
is also illustrated by the fact that antidepressive drugs, designed to increase 5-HT activity in the
brain, have a positive effect on IBS symptomatology in certain patient populations. It also known
that subjects with a major depression often suffer from IBS-like symptoms.

Microbe-gut-brain axis
Evidence has emerged that microbe-gut interactions are tightly connected to the signalling
between the gut and the brain, including processing of visceral afferent signals. This is highly
relevant to IBS, and possibly also to cognitive functions and behaviour. Impaired barrier function
and altered immune activation in the intestinal epithelium are considered to contribute to this
altered gut-brain signalling.
Microbe-gut interactions substantially affect the development of the immune system and
consequently the development of various ’immunologically mediated diseases of affluence’, such
as allergy, type-1 diabetes and inflammatory bowel disease (IBD). They also profoundly affect
barrier function of the intestinal tract of consequence for the resistance to pathogenic bacteria, urogenital disorders, gut inflammation and abdominal complaints such as in IBS. The intestinal
immune system has to protect us from invading pathogens and at the same time allow uptake of
food antigens and accept the presence of the commensal microbiota. Dysregulation of immune
responses and deterioration of the intestinal barrier function are associated processes and may
provoke mucosal inflammation, intestinal hypersensitivity and increase afferent sensory signalling
leading to abdominal complaints such as in IBS (39). Soluble mediators in the gut lumen may
partly be responsible for this sensitization and cause alterations of intestinal barrier function.
These findings urge to focus on the microbe-mucosa interaction and how these interactions affect
immune responses, intestinal barrier function and gut-brain signalling. Recently, we reported that

Lactobacillus plantarum affects NF-kappa B pathways correlating with immune tolerance in
healthy human subjects.

This new concept of a central role of altered microbe-gut-brain signalling in the symptom
generation of IBS has implications both for further research as well as for the lifestyle (including
diet) and pharmacologic treatment of IBS. This should not only be directed at improving
symptoms in IBS but more research and ultimately therapy should focus at preventing the
development of IBS after an intestinal infection or in conjunction with very stressful physical as
well as psychological conditions. The integrated microbe-gut-brain concept offers a framework
that can be beneficially used by researchers, clinicians, and ultimately all subjects with or at risk to
develop IBS.
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Abstract - Synbiotics, may be defined as a synergistic mixture of probiotics and prebiotics that
beneficially affects the host by improving the survival and implantation of live microbial dietary
supplements in the gastrointestinal tract, by selectively stimulating the growth and/or activating the
metabolism of one or a limited number of health-promoting bacteria, and thus improving host
welfare.
Irritable Bowel Syndrome (IBS) is a common chronic gastrointestinal disorder quite difficult to
relieve with the use of medications. Since available therapies have limited efficacy, especially in
diarrhoea subtype, and since alterations in gut microflora may contribute to the development of IBS
symptoms, some researchers have hypothesized that probiotics, with or without prebiotics, might
improve these symptoms.
Generally speaking there are few clinical trials on the use of synbiotics in IBS and most of them are
far from being exhaustive and conclusive due to suboptimal study design.
The aim of this presentation is to review the available evidence about the use of symbiotic therapies
in the treatment of IBS.

Keywords: Synbiotic Irritable bowel disease; randomized clinical trials.

I. INTRODUCTION
The pathophysiology of irritable bowel syndrome (IBS) is most likely multifactorial. While it is
accepted that IBS is probably not a single syndrome, it is now clear that at least a subset of these patients
have abnormalities in their gut microbiota (1,2). The delineation of a post-infective variety of the syndrome
that may occur in up to 30% of IBS cases (3) as well as the description of low-grade inflammation and
immune activation in IBS (4,5) point towards a dysfunctional relationship between the indigenous flora
and the host in mediating the disorder. Evidences increasingly suggest that probiotics (live or attenuated

bacteria or bacterial products that confer a significant health benefit to the host), prebiotics (short-chain
carbohydrates that alter the composition or metabolism of the gut microbiota in a beneficial manner), and
synbiotics (formulations combining probiotic and prebiotics components) offer the potential to modify the
gut microbial balance in such a way as to bring direct health benefits.
Probiotics are defined as viable microorganisms that when ingested exert beneficial effects in the prevention
and treatment of specific pathologic conditions such antibiotic-associated diarrhea, traveller’s diarrhea and
some viral enteritis. These agents may also be beneficial in treating IBS symptoms. Even if their mechanism
of action on IBS symptoms is not fully understood, probiotics can attenuate some of the most typical
symptoms of IBS like pain and diarrhoea. Probiotics can modulate gastrointestinal lumen environment in
several ways: they can bind to the mucosa inhibiting the attachment of pathogenic agents producing
substances with antibiotic properties (6-7). Probiotics can also modulate local immunity by changing
cytokine and cellular milieu from a pro-inflammatory to anti-inflammatory state(8-10).Probiotics belonging
to firmicutes genus can also convert indigestible fibres into short chain fatty acids, which act as nutrients for
colonocytes and are able to modulate nociception. Although

many studies published on the use of

Probiotics in IBS suffer from intrinsic methodological limitations, there are a few well-planned
investigations that show a significant beneficial effect on IBS symptoms after probiotic administration.(1112).
A further possibility in microflora management procedures is the use of synbiotics in which the live
microbial species are used in combination with specific substrates (prebiotics) for growth and improved
survival.
Although from a theoretical point of view there are grounds to expect a synergistic effect from the
combination of Probiotics and Prebiotics in the treatment of IBS, generally speaking there are few clinical
trials on the use of synbiotics in IBS and most of them are far from being exhaustive and conclusive due to
suboptimal study design. Literature data about the use of synbiotics in IBS is scant. We have found just four
clinical trials among which two randomized double blind carried out in IBS in line with

standards

recommended by consensus statements for a therapeutic test on IBS (13 -16).

II. CLINICAL TRIALS ON SYNBIOTICS IN IBS
In a Italian Large clinical trial (13) new agent recently available in clinical practice is a symbiotic
consisting of a probiotic, Bifidobacterium longum W11, and the short chain oligosaccharide prebiotic Fos
Actilight, has been studied in patients with constipation-variant IBS to assess the efficacy and safety. A
total of 636 patients (250 men, 386 women) diagnosed with constipation-type IBS according to the Roma II

criteria were enrolled in 43 centres and received the symbiotic at a dose of 3 g/die for at least 36 days. A
validated questionnaire investigating symptoms and stool frequency was administered before and after
treatment. Based on patient responses to visual scale items, bowel frequency increased significantly after
treatment in the ''no symptom'' class from 3% to 26.7% for bloating and from 8.4% to 44.1% for abdominal
pain (P<0.0001). In the more severe symptoms classes (moderate-severe), symptom frequency dropped
significantly from 62.9% to 9.6% and from 38.8% to 4.1% for bloating and abdominal pain, respectively.
Stool frequency significantly increased from 2.9+/-1.6 times/week to 4.1+/-1.6 times/ week. According to
the authors’ conclusions the symbiotic on study can increase stool frequency in patients with constipationvariant IBS and reduce abdominal pain and bloating in those with moderate-severe symptoms. A major
limitation of this study is the lack of a control group treated with placebo.
The second study(14) has focused the effects of a symbiotic preparation on symptoms and colonic transit in
patients with irritable bowel syndrome and significant bloating. Also this one has been out an open-label,
prospective, uncontrolled, multicenter trial on 129 patients meeting Rome II criteria for irritable bowel
syndrome with constipation variant who did not have lactose malabsorption, abdominal surgery, overt
psychiatric disorders and ongoing psychotropic drug therapy or ethanol abuse. For three months, the
patients were treated with a symbiotic preparation and were investigated trough questionnaires on
symptoms. Data on bloating and abdominal pain were obtained using the McNemar-Bowker's test, while
data on stool frequency were evaluated using the t-test. The administration of a symbiotic preparation to
these patients modified the clinical picture and intestinal function, with a significant increase of stool
frequency. These results, although the study had an open design, represent a further analysis of positive
symbiotic effects on clinical manifestations and intestinal function in patients with irritable bowel
syndrome.
The third paper(15) deals with the study of a novel symbiotic (known as SCM-III) which in Experimental
and clinical studies has been shown that a exerts a beneficial effect on gut translocation and local and
systemic inflammatory and microbial metabolic parameters.
The present investigation was a preliminary trial on the effectiveness of SCM-III for irritable bowel
syndrome (IBS). Sixty-eight consecutive adult patients with IBS who were free from lactose malabsorption,
abdominal lsurgery, overt psychiatric disorders and ongoing psychotropic drug therapy or ethanol abuse
were studied prospectively and divided into 2 groups that were comparable for age, gender, body size,
education and pattern of presenting symptoms. The 2 groups were blindly given for 12 weeks either SCMIII 10 mL t.i.d or the same dosage of heat-inactivated symbiotic.

Treatment with SCM-III was ‘effective’ or very effective’ in more than 80% of the patients(P < 0.01 vs
baseline values and control). Less than 5%reported ‘not effective’ as the final evaluation compared with
over 40% of patients in the control group. After 6 weeks of treatment, a significant improvement of pain and
bloating was reported in the treatment group compared with control and baseline values.
There was also a benefit for bowel habits, mostly for patients with constipation or alternating bowel habits.
No overt clinical or biochemical adverse side-effects were recorded. Compared with baseline values and the
control group, SCM-III resulted in a significant increase in lactobacilla, eubacteria and bifidobacteria,
which suggests that some selected IBS patients could benefit substantially from synbiotics, but according to
the authors conclusions the treatment may need to be given on a cyclic schedule because of the temporary
modification of the fecal flora.
The fourth paper( 16) refers to a formal clinical trial on the efficacy of a new symbiotic formulation,
Flortec®, (Lactobacillus Paracasei strain B21060), on IBS symptoms in a large population of patients.
The principal aim was to examine the improvement on the abdominal pain and on patient-reported global
assessments of change in symptom severity measure. As a secondary outcome, we have explored the effect
of the symbiotic formulation on the subset of IBS patients with diarrhoea predominance.
Patients were randomized to a prebiotic (n=135), or a symbiotic formulation (Flortec®, n=132).
Primary efficacy was the responder rate for pain and global relief of symptoms in the overall population
and in patients with predominant diarrhoea (n=47). Post-hoc time-trend analyses for changes within each
treatment were carried out. Patients with absent/mild pain amounted to 54.7% in the synbiotic group and
to 57.4% in the prebiotic group at treatment week 4, and to 53.9% and 53.4% at the end of treatment.
Patients with amelioration of well-being were, respectively, 60.7% vs 61.7% at treatment week 4, and
63.3% vs 60.9% at the end of treatment.. Within each treatment group, patients with absent/mild pain
increased in the Flortec® and the prebiotic group, but time trend analyses were significant only for
Flortec® (p= 0.019).
In IBS-predominant diarrhoea, Flortec® significantly reduced bowel movements( figure 1), pain and IBS
scores. To improve pain and well-being, Flortec® is encouraging in patients with diarrhoea predominant
IBS . Anyway, to establish its efficacy for the majority of IBS patients, Flortec® has to be compared with
an inert placebo in future work.

Figure 1: Mean bowel movements per day in the irritable
bowel syndrome-diarrhea subgroup. Analysis of variance.
Flortec *P = 0.01; placebo P = 0.29
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THE WGO PRACTICE GUIDELINE: PROBIOTICS AND PREBIOTICS IN
GASTROENTEROLOGY

Francisco Guarner. Digestive System Research Unit. University Hospital Vall d’Hebron,
CIBEREHD, Barcelona (Spain)

The use of probiotics and prebiotics in Medicine is gradually growing. In July 2009, the Cochrane
Central Register of Controlled Trials listed 609 human studies that had tested efficacy of probiotics,
prebiotics or synbiotics. The Cochrane Database of Systematic Reviews included 12 complete
reviews on the use of probiotics, prebiotics or synbiotics in Medicine.
A major area for probiotic and prebiotic applications has been the prevention or treatment of
gastroenterological diseases. There is ample evidence supporting the efficacy of some probiotic
strains in several acute gastroenterological disorders. Many of these indications are already
accepted in clinical practice. Recently, the World Gastroenterology Organization published a
guideline on the current indications of probiotics or prebiotics in practical gastroenterology. This
guideline can be downloaded from the WGO web site, and is now available in several languages,
including English, French, Mandarin, Portuguese, Russian and Spanish. Interestingly, the guideline
reports on the specific probiotic strains or prebiotic compounds that have proven useful for each
particular clinical indication.
Table 1 shows information extracted from the WGO Global Guideline ‘Probiotics and Prebiotics in
Gastroenterology’. The major indications for certain specific probiotic strains include prevention
and treatment of acute diarrhoea, treatment of lactose maldigestion, co-adjuvant therapy for
eradication of Helicobacter pylori infection, symptomatic alleviation of irritable bowel syndrome,
maintenance therapy for ulcerative colitis and prevention of necrotising enterocolitis in pre-term
infants. Prebiotics are being used for treatment of constipation and hepatic encephalopathy. The
prebiotic oligrofructose is useful in preventing recurrence of C. difficile diarrheal disease. However,
probiotic therapy for other gastroenterological disorders such as active inflammatory bowel diseases
and prevention of colon cancer is still a matter of experimental and clinical research.

TABLE 1: Evidence-based indications of prebiotics and probiotics in Gastroenterology
Disorder

Product

Treatment of acute infectious diarrhea in

L. rhamnosus GG

children

L. reuteri ATTC 55730
L. acidophilus + B. infantis (Infloran strains)
S. cerevisiae (boulardii) lyo

Treatment of acute infectious diarrhea in

Enterococcus faecium LAB SF68

adults
Prevention of antibiotic associated diarrhea in
children

S. cerevisiae (boulardii) lyo
L. rhamnosus GG
B. lactis Bb12 + S. thermophilus

Prevention of antibiotic associated diarrhea in
adults

Enterococcus faecium LAB SF68
S. cerevisiae (boulardii) lyo
L. rhamnosus GG
L. casei DN-114 001in fermented milk with L.
bulgaricus+ S.thermophilus
B. clausii (Enterogermina strains)
L. acidophilus CL1285 + L. casei Lbc80r

Prevention of nosocomial diarrhea in children

L. rhamnosus GG
B. lactis BB12+S. thermophilus
B. lactis BB12
L. reuteri ATTC 55730

Prevention of C. difficile diarrhea in adults

L. casei DN-114 001 in fermented milk with L.
bulgaricus+ S.thermophilus
L. acidophilus + B. bifidum (Cultech strains)
S. cerevisiae (boulardii) lyo
Oligofructose (prebiotic)

Coadjuvant therapy for H. pylori eradication

L. rhamnosus GG
B. clausii (Enterogermina strains)
AB yoghurt with unspecified lactobacilli and
bifidobacteria
S. cerevisiae (boulardii) lyo
L. casei DN-114 001 in fermented milk with L.
bulgaricus+ S.thermophilus

Reduces symptoms associated with lactose

Regular yogurt with L. bulgaricus+

maldigestion

S.thermophilus

Alleviates some symptoms of irritable bowel

B. infantis 35624

syndrome

L. rhamnosus GG
VSL# 3 mixture
L. rhamnosus GG, L. rhamnosus LC705,B. breve
Bb99 and Propionibacterium freudenreichii ssp.
shermanii
B. animalis DN-173 010 in fermented milk with
L. bulgaricus+ S.thermophilus

Maintenance of remission of ulcerative colitis

E. coli Nissle 1917

Prevention and maintenance of remission in

VSL# 3 mixture of 8 strains (1 S. thermophilus,

pouchitis

4 Lactobacillus, 3 Bifidobacterium)

Prevention of necrotizing enterocolitis in

B. infantis, S. thermophilus and B. bifidum

preterm infants

Treatment of constipation

L. acidophilus + B. infantis (Infloran strains)
Lactulose (prebiotic)
Oligofructose (prebiotic)

Prevention of post-operative infections

Synbiotic 2000: 4 bacteria strains and fibers
including the prebiotic inulin

Treatment of hepatic encephalopathy

Lactulose (prebiotic)

META-ANALYSIS OF INTESTINAL MICROBIAL COMMUNITIES USING
MICROARRAYS -WHO IS WHERE?
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The intestinal microbiota is known to be an important factor in determining the health status of
organisms, but little is currently known about the variability and interactions between the bacterial
species in the gut. For example, the modes of presence of the species, i.e. whether the species can
only exist in large abundances in subjects or be absent, or whether their abundance is a continuum,
is completely unknown. In particular, it is not known which species co-exist in the gut or perhaps
exclude each other in the same ecosystem, which would suggest specific antagonistic interactions
between the species.
We aim to study the correlations between the bacterial species in the gut and derive hypotheses
about their interactions, and the health status of the subjects associated to the groups of bacterial
species. We base our analysis on a recently developed phylogenetic Human Intestinal Tract
microarray (HITChip) and on a database containing over a thousand HITChip measurements.The
HITChip measures the abundance of over 1000 bacterial species in the sample, which are our focus
in this study. We use advanced multivariate data analysis techniques to visualize and explore the
similarity structures both between the bacterial species and also between the samples. We show
how there are distinct differences between the bacterial species in their presence/absence across the
samples. We also demonstrate how the highly correlating groups of bacteria can be found and
interpreted. Finally, we present a hypotheses about the interactions between the species and the
conditions where they are likely to be found. Large data sets of abundance data combined with
advanced computational techniques are a powerful tool for understanding complex microbial
ecosystems, since it allows inference about the large scale interactions between the microbes and
multivariate relations between the samples. Since the number of the samples in the database and the
knowledge about the individual species as sequenced genomes and their phenotypes are all the time
increasing, we expect this kind of analyses to be even more important and useful in the future.
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Introduction. In recent years an increased trend in microbial genome sequencing was
observed following the development of cheaper sequencing strategies, offering the
opportunity for a qualitative new understanding of the genome.
Genome sequencing and functional genomics studies of lactic acid bacteria are now
rapidly providing insights into their diversity and evolution and revealing the molecular
basis for important traits such as sugar metabolism, stress response, adaptation as well as
their putative impact on host wellbeing.
Although the metabolic pathways of commensal lactobacilli can be deduced to an extent
by the growing number of Lactobacillus genome sequencing projects, various genetic tools
are still required to confirm their phenotypic properties and biological traits.
Lactobacillus casei is a versatile food bacterium, adaptable to diverse habitats such as
dairy products, plant materials, and reproductive and gastrointestinal tracts of humans and
animals. The public availability of the genome sequence of L. casei ATCC 334 revealed
the presence of

lifestyle adaptation island allowing the strain to deal with diverse

environmental conditions.
Genome scale comparisons of lactobacilli can reveal common and/or unique sequences
that may shed light on the evolution of these strains and their genetic basis.
L. paracasei B21060 is a patented probiotic strain, of human origin, surviving the transit
through the gastro-intestinal tract and providing benefits via interaction with host’s
inmmune system, as documented by several scientific publications.
Objective:
To investigate the scientific basis of B21060 action as probiotic, providing new insights
about its efficacy.
Methods. The genome of L. paracasei B21060 was sequenced by pyrosequencing both
via re-sequecing (compared to L. paracasei ATCC 334) and via de-novo sequencing.
Several sequences from phylogenetically related strains were selected from databases
based on their scientifically proven role in cell survival, prebiotic metabolism, hostinteraction and immune-modulation. Genome sequence of B21060 was investigated by a
probiotic-focused strategy, in order to identify sequences related to those previously

selected and therefore potentially involved in regulating the impact of B21060 on the host.
Sequences of interest identified in B21060 were then screened based on ORF’s
prediction. Expression profiles of selected sequences were also checked by RT-PCR.
Results.
The 3.0 Mb genome of L. paracasei B21060 was pyrosequenced, revealing significant
homologies with L. paracasei ATCC 334. The genome of B21060 showed the presence of
some sequences of probiotic interest, potentially involved in the interaction with the gut
mucosa and in triggering host immune response.
The genetic structure of these sequences was also investigated as well as their expression
in living cells.
Summary and conclusions.
L. paracasei B21060 possess the ability to interact with the host exerting beneficial effects
to consumers. Some genetic traits presumably involved in this interaction have been
identified and investigated.
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Abstract - The coupling of computer science and new theoretical bases coming from complex
systems mathematics allows the creation of “intelligent” agents able to adapt themselves dynamically
to problem of high complexity: the Artificial Adaptive Systems, which include Artificial Neural
Networks( ANNs ) and Evolutionary Algorithms ( EA).
ANNs and EA are able to reproduce the dynamical interaction of multiple factors simultaneously,
allowing the study of complexity.
This comprehensive computer simulation of host microbe interactions can be extended to include
other components of mucosal immunity and will support fundamental research and development of
new therapeutic targets.
Biologists, epidemiologists, clinicians, must be willing to expand their horizons, learning how to take
advantage of this new sophisticated mathematics to better understand the complexity of humanmicrobe mutualism.

Keywords: Artificial adaptive systems; complexity; human-microbiome mutualism
INTRODUCTION
Most interactions between humans and micro-organisms do not result in disease.
Beneficial host–microbe interactions have been studied for more than a century, but it was not until the
advent of molecular biology that the pathogen-dominated view of human-associated micro-organisms began
to change. Gene-sequence-based approaches have recently allowed complex microbial communities to be
characterized more comprehensively and have removed the constraint of being able to identify only microorganisms that can be cultured, greatly increasing knowledge about commensal micro-organisms and
mutualistic micro-organisms of humans.

Researchers are now finding that host–microbe interactions are essential to many aspects of normal
‘mammalian’ physiology, ranging from metabolic activity to immune homeostasis.(1-8)
Bi-directional host-microbe interactions in the gut are essential for mucosal and systemic immune
development and for maintenance of homeostasis and represent the best example of complexity. Multiple
interactions among variables, positive and negative feedback loops, and non-linear system dynamics
determine the health and behaviour of individuals, populations, and entire ecosystems. Studies that ignore
details of system conditions will miss important real-world determinants of health in complex interactive
systems.

One mechanism by which the host immune response recognizes microbes involves pattern

recognition receptor (PRR) activation in response to well-defined microbial ligands. Intracellular regulation
of these signaling events is highly complex involving numerous molecular cascades. Therefore, a
comprehensive understanding may require computational simulation to identify leverage points in the
biology to clarify and predict cellular behavior and disease progression.
Complexity is an adaptive process; it is time sensitive, and over time complex processes evolve and/ or
degenerate. Complexity is based on small elementary units working together in small populations of
synchronous processes. In a complex system each component changes, over time, losing its identity outside
of the system. The mathematics of complexity is different: in this mathematics chaos dynamics, fractal
geometry and non linear functions prevail(9-10).
System behaviour depends on specific circumstances and often fluctuates around a mean. However,
exaggerated oscillations or near-threshold conditions can create vulnerability to small perturbations that can
propel the entire system into new dynamic operating conditions.
The use of computers has opened the floodgates to methods of data collection that were impossible just a
decade ago, but computers are also responsible for permitting computationally intensive medical analyses
that are in their infancy; this is sometimes called mathematical medicine.
Applied computer science is now playing the role which mathematics did from the seventeenth through the
twentieth centuries: providing an orderly, formal framework and exploratory apparatus for other sciences.
There are a number of different reasons to apply complex systems mathematics on human –microbe
mutualism and some of them are listed in the table. The major one however is linked to what we can call
“the curse of dimensionality”.

Table 1
Motivations to apply complex systems mathematics on human-microbe mutualism
Processes are based on complex networks of interacting genes and proteins.
Health status is the consequence of dynamic processes that regulate these networks
Non linear critical thresholds link to pathology
The predictions have to be applied at individual patient level.
There are a number of different reasons to apply complex systems mathematics on human –microbe
mutualism and some of them are listed in the table. The major one however is linked to what we can call
“the curse of dimensionality”. System biology inherent to human-microbe mutualism is related to the
collection of huge amount of data per single subject. A realistic single vector of information can be
composed for example by 2 hundreds of clinical and biochemical data, by 4000 of bacterial species and by
20.000 point gene expression values. More features imply more information and potentially higher
accuracy. Unfortunately an important paradox is that more features we have, the more difficult information
extraction is.In this high dimensional space, the hyper points corresponding to single individuals are sparse
and the notion of proximity fails to retain its meaningfulness. For this reason clustering become extremely
hard to be performed.
In this situation you can easily collect more variables per subjects than subject in a single study. In this
situation you are dealing with flat, rectangular data set, a sort of telescope data set. This kind of data set are
intractable from a traditional statistics point of view due to the fact that the excessive amount of degrees of
freedom allows any kind of data interpolation most of the time meaningless.
Newer statistical approaches, base on new mathematical and logic assumptions broadly belonging to
artificial adaptive system family and complex theory setting allow to tame these intractable data sets.
The coupling of computer science and these new theoretical bases coming from complex systems
mathematics allows the creation of “intelligent” agents able to adapt themselves dynamically to problem of
high complexity: the Artificial Adaptive Systems, which include Artificial Neural Networks( ANNs ) and
Evolutionary Algorithms ( EA).

ARTIFICIAL ADAPTIVE SYSTEMS
ANNs and EA are able to reproduce the dynamical interaction of multiple factors simultaneously, allowing
the study of complexity.
ANN and EA are adaptive models analyzing data which are inspired by the functioning processes of the
human brain and of evolution respectively . They are systems which are able to modify their internal
structure in relation to a function objective. They are particularly suited for solving problems of the non
linear type, being able to reconstruct the approximate rules that put a certain set of data - which describes
the problem being considered - with a set of data which provides the solution ( ANN) or to reconstruct the
optimal data for a given set of rules or constraints ( EA). For a detailed description of these models and
tools we refer to recent reviews ( 11- 12)
Artificial Neural Networks
Artificial Neural Networks (ANN) are adaptive models for the analysis of data which are inspired by the
functioning processes of the human brain. They are systems which are able to modify their internal structure
in relation to a function objective. They are particularly suited for solving problems of the non linear type,
being able to reconstruct the approximate rules that put a certain set of data - which describes the problem
being considered - with a set of data which provides the solution.
The base elements of the ANN are the nodes, also called processing elements (PE), and the connections.
Each node has its own input, from which it receives communications from other nodes and/or from the
environment and its own output, from which it communicates with other nodes or with the environment.
Finally, each node has a function f through which it transforms its own global input into output.
Each connection is characterized by the strength with which pairs of nodes are excited or inhibited. Positive
values indicate excitatory connections, the negative ones inhibitory connections.
The connections between the nodes can modify themselves over time. This dynamic starts a learning
process in the entire ANN. The way through which the nodes modify themselves is called “Law of
Learning”. The total dynamic of an ANN is tied to time. In fact, for the ANN to modify its own
connections, the environment has to necessarily act on the ANN more times. Data are the environment
which acts on the ANN.
The learning process is, therefore, one of the key mechanisms that characterize the ANN, which are
considered adaptive processing systems. The learning process is one way to adapt the connections of an
ANN to the data structure that make up the environment and, therefore, a way to “understand” the
environment and the relations that characterize it.
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Figure 1. Example of Supervised ANN
Evolutionary algorithms
At variance with neural networks which are adaptive systems able to discover the optimal hidden rules
explaining a certain data set, Evolutionary Algorithms(EA) are Artificial Adaptive Systems able to find
optimal data when fixed rules or constraints have to be respected. They are in other words optimisation
tools which become fundamental when the space of possible states in a dynamic system tends toward
infinitum.
An EA for example can help to distribute the original sample in two or more sub-samples with the aim of
obtaining the maximum performance possible from an ANN that is trained on the first sample and tested on
the second. It is possible, in order to limit eventual optimistic polarizations in the evaluation of the
performance, to invert the two samples and to consider the mean between the two approximations obtained
as fitness of the algorithm and as an estimate of the model’s quality.
Also the problem to select among the different variables available those most related to a particular outcome
without the recur to linear correlation parameters can be approached with EA. When linear systems are
used, an instrument exists, correlation index , which indicates the degree of relationship existing between
the input and output variables of the system, in this way suggesting which of the variables available to use
to build a model of the problem. The problem of selecting a subset of variables on which to build the model
for the process under examination stems from the fact that, when data are gathered to build the Data Base,
the relationship between the collected variables and the function of the process being examined is not
known. In this case the natural approach is to include all of the variables that may have a connection with

the event being studied. The result of this approach is that often a series of variables which do not contain
any information regarding the process being examined are present. These variables, inserted in the model,
cause an increase of the noise and therefore a greater difficulty for the ANN to learn the data correctly.
The coupling of ANN and EA and brings to the concept of artificial organisms, able to optimize the
classification performance and prediction ability .
Training & Testing (T&T) and Input Selection (I.S.) which have been combine in a single system called
TWIST [15][17] are example of such artificial organisms which are devoted to the problems above
discussed respectively.

Basic philosophy of Artificial Adaptive Systems
The basic principle which is proposed in AAS is very simple: all the biological signals from all the sources
available are analyzed together -and not individually- both in time and space. The reason for such an
approach is quite simple and self-explaining: the instant value of the system in any recording source
depends, in fact, upon its previous and following values (how many, and in which amount for each
previous state?), upon the previous and following values of all the other recording sources (how many, and
in which amount for each previous state?).
In summary, the aim of the “analyzer” is not to analyze the language of each individual variable, but to
evaluate the meta-language which considers the holistic contribution of all the recorded variables. We, in
fact, believe that the equilibrium of each individual subject is defined by a specific background signal
model, distributed in time and in the space. Such a model is a set of background invariant features able to
specify the quality of the immune activity for example. The system that we propose to apply in this
research context completely ignores the subject’s contingent characteristics. It utilizes a recurrent
procedure which squeezes at progressive steps the significant signal and progressively eliminates the nonsignificant noise.
APPLICATION EXAMPLE
Just to give an example of the potentiality of these systems we will briefly describe an application of AAS
to a data set composed by 20 healthy volunteers and 20 patients with IBS for which the descriptor are
constituted by hybridization values of 3677 gastrointestinal phylotypes using the Human Intestinal Tract
Chip (HITChip), a comprehensive, high throughput, phylogenetic microarray enabling the simultaneous
qualitative and semi-quantitative analysis(13). We have fed TWIST ([15] [17]) system with these data and
figure 2 shows a snapshot of the system during its evolution. The number of phylotipes is progressively

reduced while the fitness of the algorithm progressively increases as the predictive performance is projected
at the best. After this selection a supervised neural networks is able to distinguish healthy subjects from IBS
patients with an overall accuracy higher than 90%( table 2) in a blind way.
The philosophy of Artificial Adaptive Systems can also be applied to computer simulation. In silico
computational models supplement traditional laboratory and animal research by synthesizing data and
information into a numerical theory to generate new hypotheses and insights. A recent example is the
modelling of the dendritic cell response to bacterial components at a molecular level to simulate Pattern
Recognition Receptor activation (14). This has been done using data available in publicly accessible
literature and databases, and incorporating these into a computer simulation comprised of a set of ordinary
differential equations representing the pathways.

ANN type
Healthy
IBS
Overall accuracy
B_NRC(1ab) 90.00% 100.00%
95.00%
B_NRC(1ba) 90.00% 100.00%
95.00%
B_NRC(2ab) 100.00% 90.00%
95.00%
B_NRC(2ba) 90.00% 80.00%
85.00%
B_NRC(3ab) 80.00% 90.00%
85.00%
B_NRC(3ba) 90.00% 100.00%
95.00%
B_NRC(4ab) 90.00% 100.00%
95.00%
B_NRC(4ba) 80.00% 90.00%
85.00%
B_NRC(5ab) 100.00% 80.00%
90.00%
B_NRC(5ba) 80.00% 100.00%
90.00%
Mean NRC 89.00% 93.00%
91.00%

Table 2: predictive results obtained in 10 independent testing procedures with New Recirculation neural
network ( References[16], Semeion®)
CONCLUSIONS
Biologists, epidemiologists, clinicians, must be willing to expand their horizons, learning how to take
advantage of this new sophisticated mathematics to better understand the complexity of human-microbe
mutualism.

Figure 2. TWIST system during its evolution in optimizing HITchip data. The figure is a is a snapshot of
the system
taken at a certain moment of its evolution when 897 phylotypes are selected in the model.

The fitness of the model is above 90% of accuracy.
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SATIATING EFFECT OF A NEW BETA-GLUCAN-ENRICHED BREAD
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INTRODUCTION
The characteristics of food (palatability, energy density, volume, form and nutrient composition) as
well as hormones secreted by digestive tract play a fundamental role in the modulation of hunger
and satiety. Developing new foods that may reduce food intake modulating individual appetite
sensations may be a strategy to reduce worldwide obesity and all the pathological conditions in
which weight gain represents a risk factor.
A recent review concluded that in the short-term the appetite and energy intake control was directly
correlated to the amount of fibre consumed and to its viscosity (Slavin & Green, 2007). Among
viscous dietary fibre, β-(1,3)(1,4) glucans (hereinafter named β-glucans) from oat or barley are a
very interesting ingredient for their ability to modify CVD risk through modulation of blood lipid
profile. No literature studies specifically focused on satiety effect of beta-glucans in healthy
subjects exist.
In this study the satiety effect of a bread containing 3% barley β-glucans was investigated in healthy
subjects by assessing appetite ratings and energy intake and measuring peripheral glucose and
hormone concentrations.
SUBJECTS AND METHODS
Food development: Two foods as most as possible sensory similar each other and chemically and
nutritionally differing, per serving size, only for the content of barley β-glucan dietary fibre were
developed. The enrichment of bread with barley β-glucans was obtained using the concentrate
GlucagelTM , DKSH.
Table 1: Chemical composition of a portion of β-glucan enriched bread (βGB) and of control bread (CB) as consumed
in the study.

βGB

CB

Portion weight (g)

100

93.0

Proteins (g)

7.70

8.40

Fats (g)

2.50

2.10

Carbohydrates (g)

54.5

54.8

Total dietary fibre (g)

4.40

1.40

-glucans

3.00

---

Energy density (kcal)

260

258

Subjects: Fourteen healthy volunteers (7M/7F; mean age 23.9±3, range 20-29, years and BMI
22.9±2.8 kg/m2) were selected to participate in this study. They were not taking any medication or
drug, they were not on a restrictive diet and they usually had breakfast.
Study design: The study was divided in two independent protocols: Protocol 1 was focused on the
evaluation of appetite ratings and energy intake, Protocol 2 was focused on the influence of bread
consumption on blood glucose and hormone concentrations. The subjects were randomized to
receive fasting a breakfast including a portion of GB or CB filled with 5 g apricot jam and 125 mL
semi-skimmed milk (326-328 kcal).
In Protocol 1, 15 min before the breakfast and at different time points between its consumption and
the lunch, the subjective feelings of hunger, fullness, and satiety were measured by specific
questionnaires based on 100 mm visual analogue scales (VAS). At 180 min subjects were invited to
have a lunch ad libitum and their energy intakes were measured.
In Protocol 2 blood samples were drawn before breakfast and at 30, 60, 120 and 180 min after
breakfast. Glycaemia, insulin, acylated ghrelin, and PYY concentrations were measured.
RESULTS
Protocol 1: Subjective appetite ratings and energy intake at lunch
Differences of VAS scores depending on time and treatments were found.

GB determined a

significant reduction of hunger sensation and a significant increase of fullness sensation compared
to CB beginning from 120 min after breakfast up to 180 min. A significantly higher satiety
sensation after

GB consumption than after CB was found in subjects at 120 min.

A significant 19% reduction of energy intake at lunch subsequent to the

GB containing breakfast

compared to the lunch after CB, was recorded.
Protocol 2: Biochemical analyses
- Glucose and insulin: After both types of breakfast a peak of glucose concentration was found at
30 min. Over the 3h post breakfast, significantly lower mean blood glucose concentrations after
consumption of βGB than of CB were found. A 9% lower AUC of βGB than the AUC of CB was
found. No difference for insulin was found.
- Ghrelin (orexigenic hormone): Variation of plasma ghrelin concentrations after breakfast with
GB or CB were reported in Figure 1. Significant reductions of plasma ghrelin concentrations
2

starting from 30 min up to 120 min, peaking at 60 min after the consumption of both breakfasts,
were found. A general trend towards a higher reduction of mean postbreakfast ghrelin concentration
was found after consumption of

GB than after CB. The difference between the two types of bread

was statistically significant only at 120 min and 180 min; the AUC60-180 of plasma ghrelin after GB
was 23% lower than that relative to CB consumption.
- PYY (anorexigenic hormone): The mean plasma concentrations of PYY were reported in Figure
2. A 16% higher AUC of PYY concentration after consumption of GB than CB was found.
CONCLUSION
This study demonstrated that the new barley β-glucan-enriched bread is able:


to modulate appetite ratings by decreasing hunger and increasing fullness and satiety



to reduce by 19% energy intake on the subsequent meal



to reduce blood glucose and ghrelin blood concentration and to increase PYY over the three
hours between breakfast and lunch.

Thus the ability of β-glucans to modulate appetite moods and to reduce energy intake was
demonstrated for the first time and the potential role exerted by ghrelin and PYY in determining a
short term satiety effect by β-glucans was shown. The mechanism underlying barley β-glucan
satiety effect was independent from insulin response.
The finding that 3g of barley beta-glucans may reduce food intake in the short-term represents an
important starting-point to study this ingredient as a functional ingredient for weight management.
To this purpose further studies aimed to evaluate in the long-term the satiety effect of this dietary
fibre included in different types of food, both in healthy and in overweight subjects will be
necessary.
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Figure 1: Mean variations of plasma ghrelin over three hours following the breakfast containing CB or βGB
compared to respective baseline. Symbols used: # p<0.05 vs baseline value; * p<0.05 between treatments; different
letters indicate significantly different values.
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Figure 2: Mean variations (n=14) of plasma PYY concentration compared to baseline and over the three hours
following the consumption of breakfasts with βGB or CB. Symbols used: # p<0.05 vs baseline value; * p<0.05 between
treatments; different letters indicate significantly different values.
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CHEMOPREVENTIVE PROPERTIES OF ANTHOCYANIN-RICH
EXTRACTS IN THE GI-TRACT

Univ. Prof. Dr. Doris Marko, University of Vienna, Institute of Analytical and Food Chemistry,
Währinger Str. 38, A-1090 Vienna, Austria, email: doris.marko@univie.ac.at

Anthocyanins belong to the class of flavonoids responsible for red and blue pigmentation in many
fruits and vegetables (1). Dietary anthocyanins have been considered to decrease the risk of
cardiovascular diseases, atherosclerosis, cancer, and diabetes associated with their antiinflammatory and anti-oxidative properties (2). They account for the most abundant dietary
flavonoids with an estimated daily intake with e.g. 12.5 mg/day/person in the United States [3].
In animal studies anthocyanins have been shown to suppress the development of various types of
cancer (e.g. esophageal, colon and lung) (4-7). An anthocyanin-rich bilberry (Vaccinium myrtilius)
extract containing 15 different anthocyanins has been found to decrease significantly the intestinal
adenoma burden in the ApcMin(-/-) mouse model (5). However, in addition to the proposed beneficial
health effects of flavonoids, potentially adverse effects like their interference with human
topoisomerases has been reported (8-13), which might be of relevance for the maintenance of DNA
integrity.
DNA topoisomerases are ubiquitously expressed enzymes involved in a number of nuclear
processes such as replication, transcription, translation, recombination, and chromosome dynamics,
regulating DNA topology (14). Type I topoisomerase is a monomeric enzyme reversibly cleaving
one DNA strand to enable e.g. relaxation processes (15). Type II topoisomerase is a dimeric and
ATP-dependent enzyme that introduces a transient DNA double strand break, permitting the
passage of a second DNA double helix (16).Topoisomerase I and II represent potential target
enzymes of clinically used anticancer drugs, including camptothecin derivatives (irinotecan,
topotecan) and epipodophyllotoxin derivatives (etoposide, teniposide) respectively. These so called
topoisomerase poisons stabilize covalent topoisomerase/DNA intermediates by forming a ternary
complex thus converting the endogenous enzyme to a cellular toxin. An increase in the amount of
cleavable complexes ultimately generates permanent strand breaks in the genetic material triggering
cell death (17). Within the class of flavonoids the green tea constituent (-)-epigallocatechin-3gallate, the soy isoflavone genistein or the flavonols quercetin have been reported to act as classical
topoisomerase poisons (8-10, 18-20). In contrast, we showed that non glycosylated anthocyanidins
bearing vicinal hydroxy groups at the B-ring (delphinidin, cyanidin) potently inhibit the catalytic

activity of topoisomerases without stabilizing the covalent enzyme/DNA-intermediate (21). We
previously reported that this potent inhibitory effect is not limited to the isolated enzyme but is also
of relevance within intact cells. The aglycon delphinidin significantly diminishes the amount of
topoisomerase II/DNA complexes stabilized by the topoisomerase II poison doxorubicin in human
colon carcinoma cells. Furthermore the pre- and coincubation of the carcinoma cell line HT29 with
delphinidin suppresses the DNA-strand breaking properties of the topoisomerase poisons
camptothecin, doxorubicin and etoposide (21, 22). With respect to the consumer relevance of these
results, it has to be taken into account that within food delphinidin does not occur as a free and as
such unstable aglycon, but is usually glycosylated. Therefore we addressed the question whether
also anthocyanins in form of natural consumer-relevant anthocyanin-rich extracts target human
DNA topoisomerases. We demonstrated that anthocyanin-rich berry extracts (bilberry, grape)
potently inhibit topoisomerase I and II activity, with a preference to the topoisomerase II isoform.
Within colon carcinoma cells both extracts were found to act as pure catalytic inhibitor without
stabilizing the covalent enzyme/DNA complex. Even though potent topoisomerase inhibitory
properties were observed for both extracts, no DNA-strand breaking properties. Moreover, in the
comet assay a decrease of the strand breaking effects of camptothecin or doxorubicin by pre- and
co-incubation with both berry extracts was found. These inhibitory properties were concentrationdependent with a clearly more pronounced effect for the bilberry extract on camptothecin-induced
DNA damage. The enhanced level of topoisomerase II covalently linked to DNA after treatment
of HT29 cells with doxorubicin was significantly suppressed by the pre- and co-incubation with
anthocyanin-rich extracts, supporting the role of topoisomerases in the biological activity of
anthocyanins.
In summary we showed that natural anthocyanins as well as anthocyanin-rich extracts interfere
with topoisomerase poisons diminishing their DNA-strand breaking properties, which might
represent an important factor in the prevention of DNA damage by food-borne topoisomerase
poisons. However, it has to be taken into account that anthocyanin-rich extracts might also
counteract the therapeutic effectiveness of topoisomerase poisons applied for cancer treatment.
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IMMUNITY, PROBIOTICS AND PEDIATRIC AGE
Annamaria Castellazzi and Chiara Valsecchi
Dept. Paediatric Sciences, University of Pavia

At birth, neonate immune system is naïve. In first days of life, innate immunity is probably more
important than acquired immunity for immune response against infections, because of the absence
of an immunological memory. The colonization of gastrointestinal tract begins soon after birth,
following the first contact with environmental antigens. After 48 hours, faeces are enriched of E.
coli and Streptococci and, after few days, of Clostridia, Bifidobacteria and Bacteroides (1).
The colonization of gastrointestinal tract is influenced by several factors, such as type of delivery
and nutrition. In faeces of breast-fed neonates there is a prevalence of Bifidobacteria, E. coli and
Streptococci, while in formula-fed neonates there is a prevalence of Bifidobacteria, Clostridia and
Bacteroides. At weaning, children intestinal microflora gradually changes since an adult-like
microflora (1, 2).
The importance of a correct intestinal bacterial colonization is evidenced by the so called “Hygiene
hypothesis”, according to which, during childhood, the absence of an early exposure to pathogens,
bacterial antigens and parasites, influences the development of immune system (3)leading to a
stronger susceptibility to allergic diseases.
Immune system should be able not only to eliminate pathogens and to reduce the consequent tissue
damage, but also to recognise undangerous antigens (food and environmental antigens), without the
beginning of an active immune response .
Intestinal microflora is the principal antigenic stimulus for the activation and development of
immune system, and can modulate GALT (Gut Associated Lymphoid Tissue) functions through
regulatory mechanisms. In the gastrointestinal tract are important both the recognition of food and
commensal bacterial antigens, in order to avoid the development of chronic inflammatory
processes, and the immune response against pathogenic microorganisms (4, 5).
Modifications of the composition of intestinal microflora are related to the onset of allergic
diseases. Intestinal microflora of atopic children is characterized by the prevalence of Clostridia and
Stafilococcus aureus, and a poorer colonization of Bifidobacteria, Enterococci and Bacteroides
than in healthy children (4, 6).
Oral tolerance is a systemic process by which immune system doesn’t develop an inflammatory
response against antigens after the first oral administration and a following systemic exposure to
them. There are several factors that can influence oral tolerance: antigenic structure, dose of

administration, pregnancy, age, integrity of intestinal epithelial barrier and commensal microflora.
The loss of oral tolerance drives to an allergic response against food antigens (7).
Atopy is the predisposition to the development of an IgE- mediated immune response against
common antigens. Atopic patients have higher IgE and eosinophilic levels than healthy subjects.
Several studies showed that IgE production is related to the expression of particular HLA class II
genes. The linkage between antigenic peptides and MHC molecules could lead to a Th2 response.
IgE production is positively influenced by Th2 lymphocytes, producing IL-4, instead IgE inhibition
is related to IFN- and IL-12 production by Th1 lymphocytes. Th2 activated lymphocytes, through
IL-4 and IL-13 production and the expression of co-stimulatory molecules as CD40, promote
isotypic switch for IgE production (8).
Microbes can influence immune system development with molecular mechanisms not known yet. In
neonates, immune system is polarized to a Th2 response, in order to permit the tolerance between
foetus and maternal immune system. Soon after birth, the exposure to environmental antigens and
the administration of food antigens through breast-feeding promote a correct balance between
Th1/Th2 immune response and the development of immunological tolerance to common and food
antigens. Specific bacterial strain of normal intestinal microflora contribute to the maturation of
Th1 and Th3 lymphocytes, through regulatory cytokines IL-10 and TGF- production by regulatory
dendritic cells (DCs). Also regulatory T lymphocytes (Tregs) seem to have a role in Th1/Th2
balance and in the induction of immunological tolerance. Th1/Th2 polarization is regulated by a
network of extra-cellular signals and through the production of different cytokine patterns: IFN-,
IL-12 and TNF- by Th1 lymphocytes, and IL-4, IL-5, IL-10 and IL-13 by Th2 lymphocytes (9).
According to the currently adopted definition by FAO/WHO, probiotics are: "Live microorganisms
which when administered in adequate amounts confer a health benefit on the host"(10).
The most important species of probiotic bacteria are: Lactobacilli, Bifidobateria and Streptococci.
The principal effects of probiotic bacteria are: the promotion of lactose digestion in allergic
subjects, resistance against intestinal pathogens, anti-carcinogenic activity, immune system
modulation, cholesterol reduction, Helicobacter pylori- inhibitors production.
According to a recent hypothesis, Th2 lymphocytes could differentiate in Th1 lymphocytes after
stimulation by IL-12 and IFN-, produced after linkage of bacterial antigens with Toll-Like
receptors (TLRs) on innate immune cells (11).
Several studies showed the positive effects of some probiotic strains in prevention and treatment of
allergic diseases, especially in pediatric patients.
We previously studied the effects of two different probiotic strains Lactobacillus salivarius and
Lactobacillus paracasei and their commercial mix (PSMix) on “in vitro” immune response of some

healthy adult volunteers and we evaluated an increment of IL-12 and IL-10 production. This results
suggest a positive effect of the bacterial strains in balance between Th1 and Th2 response (12).
We also studied “in vivo” immunomodulatory properties of PSMix in some atopic pediatric patients
after 30 days orally administration. In particular, our data showed a significant increment of NK
activity after administration of PSMix (13).
In conclusion, the ability of probiotics to modulate is not completely clarified yet; several studies
showed that some probiotic strains could promote IL-12 and IL-10 production and induce Th1
immune response, balancing Th2 immune response characteristic of atopic subjects.
Besides the“hygiene hypothesis”, the importance of commensal bacteria could be evidenced by the
recent “old friends hypothesis”, according to which, the presence of intestinal microflora is crucial
for the maturation of regulatory dendritic cells, that promote Tregs differentiation through TGF-and
IL-10 production. This mechanism is related to a suppression of inflammatory response against
commensal bacterial antigens. The suppression of a wrong inflammatory response leads to the
maturation of a high number of regulatory dendritic cells, to the processing of self or food antigens
and to the induction of immunological tolerance, also promoting activation of Tregs (14).
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THE EFFECT OF PROBIOTICS ON HOST METABOLISM: THE
MICROBIOTA AND FERMENTATION
Martin H. Floch,M.D.MACG,AGAF,FACP

Ingested probiotics become part of the microbiota of the host microecology. As part
of the microecology probiotics have many physiologic functions. The most important
ones appear to be 1) their effect on host immune processes and infections, 2) their
effect on luminal pathophysiology, i.e. role in impairing carcinogens, and 3) their role
in fermentation of nutrients. (1)

In this talk I will discuss some of the major factors of the physiology of fermentation
in the human host. There are four important components of the process: the nutrients
fermented, the bacteria (host microflora and supplemented probiotics) supplying the
biochemical enzymes for fermentation, the products of fermentation that affect the
human physiology, and the potential beneficial effect on humans.

The Nutrients and Their Fermentation.
The gut microflora in the distal small bowel and colon ferment all nutrients but prefer
carbohydrates. Little is known about the metabolism of fats but the metabolism of
proteins results in products that can be harmful. Details of those processes are beyond
this talk; and the discussion is limited to carbohydrate metabolism.

Soluble fiber of foods, hemicelluloses pectins and gums and resistant starch are
largely fermented by the microbiota but insoluble fiber substances, cellulose and most
brans are fermented poorly (1). Prebiotics are synthetic supplements that are poorly
fermented by human enzymes but fermented by bacterial, enzymes (2). Examples of
prebiotics are oligofructosaaccharides, inulin and lactulose.The products of the
fermentation are primarily short chain fatty acids (SCFA) (3). Feeding different types
of fibers will change the production and amounts of SCFA. For instance, when
resistant starch is fed there will be increased production of butyric acid, whereas
feeding of pectin results in acetate as the major product. Fermentation reactions and

the amounts of SCFA produced in the colon are largely dependant on the nutrient
being fed (3).

Dietary fiber of food is usually studied and classified into soluble or insoluble fibers
and resistant starch (2). The chemistry of these substances is very complex and there
are too few studies to understand how their differences affect the fermentation process
and the potential outcomes. The soluble fibers include hemicelluloses, gums and
pectin. And the insoluble fibers are brans and cellulose. It has been demonstrated that
feeding oat bran increases acetate production by 45% when compared to wheat bran
(3). The amount of acetate available has an effect on cholesterol levels. This is one of
numerous examples of how the substrate or nutrient availability or feeding can effect
the host lipid production

This is further complicated by the fact that different

organisms will produce different results and hence the process can be influenced by
the nutrient and the organism fermenting it. Foods are complex whereas prebiotics are
easier to define chemically and hence study. Inulin, a fructan, when fed daily has
been shown to significantly reduce triglycerides. In a double blind controlled study
where inulin was fed to normal humans it reduces hepatic lipogenesis and
cholesterolgenesis.

Bacteria Involved in Fermentation.
The microflora of the intestine consists of 1014 organisms per gram of feces or
content. As such there are more bacteria in the lumen of the microecology than cells
in the body. We can not discuss all of the flora in this limited discussion so we will
limit the discussion to probiotic organisms. There are approximately 20 species that
have been used in humans(4). Most probiotics are from the genera Lactobacillus or
Bifidobacterium. As part of the normal microflora these genera vary from 106 to 1010
in different individuals. Species and strains will vary greatly among individuals. Each
human caries their typical specific flora of species and strains but it can be varied by
dietary intake, or by disease, or by probiotic administration. It is important to stress
that each strain may supply enzymes that enable different fermentation.

Lactobacilli and bifidobacteria are lactic acid producing (LAB) and therefore
saccharolytic although they can be putrefactive at times and produce amines, phenols
and indoles in some situations (5,6).Most of the lactate producing bacteria of the

microflora produce the L-isomer, but L. bulgaricus, L. johnsonii, L.delbueckii, and
L.acidophilus can produce the D-isomer under certain conditions. D-lactic acidosis
has been observed after antibiotic administration requiring therapy (5,6). Lactic acid
is a major component of bacterial fermentation and plays a key role in the metabolic
pathway of bacterial energy production in the colon

Bifidobacteria are the main organism of breast – fed infants (7). The infant flora does
not develop into the predominate Bacteroides flora until they are fed foods (7).
Bifidobacteria are much more common than lactobacilli in most individuals. Most
yogurts contain both lactobacilli and bifidobacteria.

Specific probiotic organisms have their own fermentation patterns, but frequently
these are not tested and certainly are not common knowledge. What have become
most important are the substances produced from the fermentation?

Products of Fermentation
Short chain fatty acids (SCFA) with 1 to 6 carbon atoms are important substances
produced by the microbiota as a result of fermentation of polysaccharides,
oligosaccharides, protein, peptide, and glycoprotein in the colon (3,8). It is now clear
that different probiotic organisms produce varying amounts. The end products of this
fermentation yields usable SCFA, gases and energy. SCFA is estimated at 70 to 140
mM in the proximal colon and falls to 20 to 70 mm in the distal colon and less is
excreted (3). Acetate, propionate and butyrate are the three most abundant SCFA.
Acetate is usually the main SCFA produced and found after most feedings in a
molecular ratio of 60:20:20 to butyrate and propionate (3).

Acetate is the main substrate for cholesterol synthesis. Although there is a large
literature on the subject there is no agreement on the effect of increased fermentation
on cholesterol synthesis. It is clear that different substrates produce different effects.
High oat bran feeding will lower serum cholesterol whereas lactulose feeding will
increase serum cholesterol. (6) Since propionate is also increased it seems that one of
the determinates of serum cholesterol is the ratio of acetate to propionate. Propionate
has opposite effects on gluconeogenesis. It is both a substrate and an inhibitor. There
are fewer human studies with propionate. 90% is extracted by the liver as opposed to

75% of acetate and less reaches the peripheral blood than acetate(3). At the present
state of our knowledge we can say acetate and propionate formed at fermentation are
important in serum lipid homeostasis but their exact biochemical roles are yet to be
determined.

Butyrate is the main fuel of colonic epithelial cells and helps regulate their
proliferation and differentiation (3). It is preferred by colonocytes over glucose,
glutamine or other SCFA. 70 to 90% of butyrate is metabolized by colonocytes (3). It
stimulates normal proliferation but suppresses adenocarcinoma cell proliferation – the
butyrate paradox. It has also been successfully used in diversion colitis. There is no
question that the SCFAs play a major role in human lipid and epithelial cell
physiology and their many effects are yet to be elucidated.

Potential Beneficial Effects of Fermentation
I will limit this discussion to the potential effect on lipid metabolism and
atherosclerosis because of the time restraint. The interested reader is referred
elsewhere for the known effects on vitamin formation, defenses against infection and
xenobiotic substances, bile acid and steroid transformations, and mineral homeostasis
(8).
In a literature analysis of human trials employing a probiotic we found 13 controlled
studies (4). Nine were blinded, and 12 were placebo controlled. Twelve of the 13
reported a positive effect on improving cardiac risk factors. Three reported a decrease
in serum cholesterol, two a drop in low-density lipoproteins, two an increase in highdensity lipoproteins, and two a drop in systolic blood pressure. The studies were too
varied to do a meta analysis but the data was all encouraging.

Analysis of the literature on the use of prebiotics reveals much animal work but
several positive outcomes in 24 human studies (9).

17 had positive results

of

decreased lipid risk factors. Primarily inulin, fructooligosaccharides and glucomannan
were empolyed. Probiotics were not analysed in most studies but conversion of the
prebiotics must come from fermentation and hence the benefic through fermentation
physiology. In a classic double blind placebo controlled study it was demonstrated
that hepatic lipogenesis was reduced by feeding 10g of inulin for three weeks (10).
This concept was recently reinforced by the demonstration that B.breve

administration results in an increase in cis-9 trans-11 conjugated linoleic acid (11).
Although no definite conclusions can be drawn it certainly is data that reinforces the
concept that fermentation of fiber and prebiotics hold promise as being helpful in
controlling lipid metabolism and cardiac risk factors
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The irritable bowel syndrome (IBS) is a functional bowel disorder characterized by
abdominal pain and changes in bowel habit that occur in the absence of identifiable structural or
biochemical abnormalities. There is growing promising research suggesting a potential role of
microbiota in the IBS pathophysiology. This evidence is timely paralleled with a rapidly growing
knowledge demonstrating that microbiota-directed intervention, including selective dietary
manipulation, the use of antibiotics, prebiotics, probiotics and synbiotics may be beneficial in
patients with IBS.
Qualitative changes in intestinal microbiota in patients with IBS has been demonstrated
quite some time ago. These earlier studies demonstrated decreased fecal Lactobacilli and
Bifidobacteria, and increased facultative bacteria dominated by Streptococci and Escherichia coli as
well as increased anaerobic organisms such as Clostridium. Major shortcomings of these previous
studies relate to the limited number of subjects included, and to the fact that the majority of fecal
microbiota cannot be cultered in vitro. On the other hand, recently introduced molecular biology
techniques are culture independent. By using PCR, lower amounts of Lacobacillus spp. have been
detected in patients with diarrhea-predominant IBS and increased amounts of the anaerobic bacteria
Veillonella spp. have been shown in patients with predominant constipation. 16s rRNA gene
cloning and sequencing showed evidence that the microbial community is significantly altered in
IBS and that the composition varies with the main symptoms reported by patients (i.e. higher
numbers of Lactobacilli and Colinsella sequences in healthy controls, higher numbers of
Bacteroides and Allisonella sequences in IBS patients with mixed bowel habit, Ruminococci and
Streptococci in constipation predominant IBS). Clearly, although these studies are far from being
exhaustive and conclusive they provide promising results that deserve further investigation.
The putative consequences of changes in intestinal microbiota span a wide range including
increased fermentation of food with gas production, bile acid malabsorption, changes in intestinal
motor and sensory function, mucosal immune activation, minimal inflammation, and increased
intestinal permeability all of which may bear relevance for symptom generation in IBS.
1

Studies in IBS patients have attempted to target changes in intestinal microflora with
different therapeutic approaches, including the use of prebiotics, probiotics, synbiotics, nonabsorbable and systemic antibiotics. Probiotics are live microbiologic organisms which have gained
popularity in the treatment of numerous gastrointestinal disorders, including inflammatory bowel
diseases, pouchitis and Clostridium difficile colitis. The mechanism of action of probiotics in
patients with IBS remains poorly elucidated although multiple mechanisms have been postulated.
These include the production of antibiotic substances, analgesic factors and molecules able to
increase mucosal permeability. In patients with IBS, single strains of Lactobacilli or Bifidobacteria
have been mostly used. (VSL#3), contains multiple strains of Bifidobacteria and Lactobacilli, and
one strain of Streptococci. Another study used a multispecies probiotic formulation including L.
rhamnosus GG, L. Rhamnosus Lc705, P. freudenreichii ssp. shermanii JS, B. breve Bb99.
Unfortunately, the majority of studies assessing the effect of probiotics in patiens with IBS are
small sample size and showed several shortcomings. In general, the majority of these studies have
provided beneficial effect of probiotics over placebo in the relief of IBS symptoms, but negative
trials have also been reported. Positive results included cumulative symptom score improvement or
single amelioration of single symptoms including abdominal pain, flatulence, bloating and stool
frequency. A recent well designed study, in which B. Infantis 35624 was used, demonstrated also a
significant improvement of global assessment with a 20% gain over placebo. There is also initial
evidence that B. animalis DN-173 010 could improve health-related quality of life in IBS patients. It
is interesting to note that some studies have also evaluated the impact of probiotics on certain
pathophysiological features of IBS. In their study, O’Mahony et al. have shown that B. infantis
35624, but not L. Salivarius, was able to reduce systemic pro-inflammatory cytokine profile, thus
providing a possible mechanism through which this probiotic could be beneficial in IBS.
Unfortunately, this was a short duration trial. Kim et al. have demonstrated that VSL#3 delays
colonic transit in IBS patients with bloating. Interestingly, there is also initial evidence indicating
the beneficial effect of a multispecies probiotic formulation on certain metabolic aspects of
intestinal microbiota in IBS patients.
Although encouraging, results obtained in probiotic trials a number of open questions
remain to be addressed, including the dose, type and time of administration of probiotics.
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INTESTINAL MICROBIOTA TRANSOLCATION AND LIVER DISEASE
Antonio Benedetti
La Steatosi Epatica Non Alcolica (NAFLD) rappresenta una delle principali cause di epatopatia al
mondo. L’insulino-resistenza e l’obesità giocano un ruolo chiave nella patogenesi della NAFLD,
che viene considerata una delle caratteristiche principali della sindrome metabolica. Inoltre,
numerosi studi in letteratura evidenziano come l’obesità di per sè costituisca un fattore di rischio
indipendente per lo sviluppo della fibrosi epatica.
La steatosi epatica è considerata una condizione benigna nella maggior parte dei pazienti affetti da
NAFLD. Infatti, uno studio di coorte condotto da Teli et al. in cui sono stati seguiti pazienti affetti
da semplice steatosi con un follow-up medio di 11,5 anni, non ha dimostrato alcuna evidenza di
progressione clinica. Al contrario, la Steatoepatite Non Alcolica (NASH) è una patologia epatica ad
andamento progressivo. Pazienti affetti da NASH sono progredire verso la fibrosi epatica con un
rischio variabile tra lo 0% a 5 anni fino al 12% a 8 anni. Inoltre, studi di coorte condottti da Adams
et al. su 420 pazienti affetti da NAFLD, hanno dimostrato che il tasso di mortalità fegato-correlata è
maggiore nei pazienti NAFLD rispetto alla popolazione generale. Il tasso di mortalità del gruppo
NAFLD aumentava dal 1,3 all’8 % quando venivano considerati solo i pazienti in cui era stata
diagnosticata istologicamente la NASH.
Sulla base delle evidenze cliniche e di quelle sperimentali, è stato pertanto proposto un modello
patogenetico, cosidetto “two-hit”, per spiegare la progressione della NAFLD. In questa ipotesi, lo
sviluppo della steatosi costituisce il primo stimolo, che risulta in una aumentata sensibilità del
fegato verso il danno (secondo stimolo), che può essere indotto da stress di varia origine (stress
ossidativo, azione di citochine/adipochine, ecc). Tale condizione a sua volta porterebbe alla
steatoepatite ed alla fibrosi epatica.
Tuttavia, i meccanismi patogenetici ed i fattori fisiopatologici potenzialmente coinvolti nel “two hit
model” non sono stati ancora del tutto chiariti.
Nonostante i meccanismi principalmente coinvolti nella progressione della NAFLD verso la NASH
e la fibrosi epatica siano rappresentati da infiammazione e danno epatico con produzione di fattori
profibrogenici quali TFGβ, TNFα, leptina, studi recenti suggeriscono che fattori correlati all’obesità
e all’iperinsulinemia potrebbero esercitare direttamente un’azione fibrogenica. Infatti, in aggiunta ai
meccanismi appena descritti, è stata dimostrata una relazione stretta tra la flora batterica intestinale,
l'obesità e la regolazione dell’omeostasi energetica. Il confronto tra la flora intestinale di topi obesi
geneticamente modificati e quella dei loro corrispettivi magri, ha dimostrato che l’obesità è

associata a cambiamenti nei livelli delle due principali divisioni batteriche: i Bacteroidetes e i
Firmicutes. Evidenze scientifiche indicano che la flora del topo obeso possiede una capacità
aumentata di ricavare energia dalla dieta, con conseguente accumulo di tessuto adiposo. Inoltre,
questa caratteristica si è rivelata trasmissibile: la colonizzazione di topi “germ-free” con “flora di
topi obesi” risulta in un aumento del grasso corporeo totale significativamente maggiore rispetto a
quello ottenuto dalla colonizzazione con “flora di topi magri”.
Questi risultati identificano la flora intestinale come un fattore aggiuntivo che può contribuire alla
patofisiologia dell’obesità, ma l'esistenza di una correlazione stretta tra la composizione della flora
batterica intestinale e le malattie del fegato, come fibrosi e cancro, non è a tutt’oggi ancora stata
dimostrata.
Per definizione, traslocazione batterica indica il passaggio di flora batterica vitale dalla zona
extraluminale dell’intestino, all’interno dell’organismo.
Nonostante la traslocazione batterica sia implicata nelle complicanze della cirrosi, come la
peritonite batterica spontanea, non ci sono attualmente informazioni in letteratura sul potenziale
effetto della flora intestinale sulla fibrosi epatica.
Alla luce dei dati appena presentati i gruppi di ricerca hanno iniziato ad avvalorare l’ipotesi di un
potenziale coinvolgimento della traslocazione batterica nel regolare il processo fibrogenetico. Non
ci sono attualmente risultati definitivi in relazione a tale argomento, ma ho il piacere di presentare
in questa sede i risultti ottenuti dal nostro gruppo.
Il nostro gruppo di ricerca presso la Facoltà di Ancona ha cercato di definre se una differente dieta,
attraverso l’alterazione delle microflora intestinale ed il processo di traslocazione batterica, possa
interferire con la fibrosi epatica.
Nello studio sono stati utilizzati topi wild type del ceppo balb/c; il danno epatico è stato indotto
mediante legatura del dotto biliare (2 settimane).
Il danno epatico è stato valutato mediante staining per la deposizione di collagene, sirius red, e
confermato mediatne misurazione del contenuto di idrossiprolina e dell’espressione di RNA
messaggero con tecninca di real time, per marker fibrogenici.

È stata inoltre utilizzata nello studio una dieta di controllo ed una dieta grassa al 58%; un cocktail di
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I risultati hanno dimostrato che topi trattati con dieta di controllo e sottopostoi a BDL hanno
sviluppato, come da copione, intensa fibrosi dopo 2 settimane dal danno. Ma i topi BDL trattati con
dieta grassa per un mese, quindì con microflora modificata, hanno sviluppato un maggiore grado di
fibrosi, come indicato dal sirius red e dalla sua valutazione quantitativa (Fig.1).
E come è stato confermato anche dalla misurazione del contenuto proteico dell’idrossiprolina e
collagene di tipo 1, mediante RT-PCR.
Il passo successivo è stato quello di debellare la microflora intestinale nei topi mediante cocktail di
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interferire con il processo fibrogenetico (Fig.2).
Questi dati sono stati confermati inoltre dalla misurazione di idrossiprolina e dalla real time per
collagene.

L’ultimo obiettivo è stato inoltrre quello di rispondere alla seguente domanda: la dieta grassa
aumenta la fibrosi epatica a seguito di un effetto sistemico, o per effetto secondario legato alla
capacità di alterare la microflora intestinale?

modificata tipica di topi con dieta grassa è
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intestinale nel contribuire al processo fibrogenetico.
Questi risultati sono stati ovviamente confermati dalla misurazione di idrossiprolina e di collagene
di tipo I.
Quindì in conclusione possiamo dire per la dieta grassa aumenta il grado di fibrosi negli animali
sottoposti a BDL; che dopo un mese di dieta grassa, gli animali presentato una differente
composizione delle flora intestinale in grado di agire mediante il meccansimo della traslocazione
batterica a livello epatico. Infatti la traslocazione batterica che avviene nei topi con dieta grassa è
responsabile dell’aumento del processo fibrogenetico
Pertanto, possiamo concludere dicendo che la possibilità di modificare la composizione della flora
batterica intestinale potrebbe fornire in futuro nuove strade per una migliore gestione clinica della
fibrosi epatica.

THE GUT MICROBIOTA IN OBESITY AND THE METABOLIC
SYNDROME - A NOVEL THERAPEUTIC TARGET?
F. Fava
Dipartimento di Immunopatologia Gastrointestinale, Direzione Scientifica, Istituto Clinico
Humanitas, Via Manzoni 113, 20089 Rozzano, Milan, Italy

Obesity is sweeping the Westernised world at a rate which far outstrips human genomic evolution
highlighting the importance of the obesogenic environment. Among the causes of obesity, diet and
lifestyle can play a central role. Western-style diets, high in fat and refined CHO, affect energy
balance by increasing total calorie intake. On the other hand, sedentary lifestyle significantly
reduces energy expenditure and contributes to impaired energy homeostasis. Although the treatment
of obesity may appear quite straightforward, by simply re-addressing the balance between energy
intake and energy expenditure, practically it has been very challenging. Therefore, there is need for
new therapeutic strategies for treatment of obesity and related disorders. In the search for these new
targets, the gut microbiota and its activities have been investigated in relation to obesity. The human
gut microbiota has already been shown to influence metabolism, particularly through fermentation
of dietary constituents that escape digestion in the upper gastrointestinal tract and reach the large
bowel (Cummings and Macfarlane, 1991). Interestingly also many foods shown to protect against
obesity and the diseases of obesity (e.g. whole plant foods, dairy products, dietary fibre and
functional foods like probiotics, prebiotics and phytochemicals) mediate their health promoting
activities through the gut microbiota.
The human gut microbiota itself has recently been identified as a contributory factor in this
obesogenic environment, with differences observed between lean and obese. Studies looking at the
composition of the gut microbiota of lean and obese individuals showed that genetically obese
(ob/ob) mice had 50% lower abundance of Bacteroidetes and a concomitant higher abundance of
Firmicutes in caecal contents compared to lean mice (ob/+ and +/+), despite no differences in food
consumption (Ley et al., 2005). More recently, Ley et al. (2006) illustrated analogous differences
between the distal gut microbiota of obese and lean humans. In addition, the study demonstrated
that the abundance of Bacteroidetes increased and the abundance of Firmicutes decreased when
obese individuals lost weight on either a fat- or carbohydrate- restricted low-calorie diet (Ley et al.,
2006). Moreover, the increased abundance of Bacteroidetes phylum was positively correlated with
weight loss but not with changes in caloric intake. Unfortunately no information was provided on
the composition of the two diets used for this study or on how the diets differed for colon relevant
dietary constituents like fibers, prebiotics, resistant starches. Therefore no conclusions can be drawn
about the relative impact of the two low-calorie diets. The interpretation given to the results of this

study was that the increase in the ratio Firmicutes/Bacteroidetes seen in the obese may promote
adiposity.
Subsequent experiments of transplantation of germ-free wild-type mice with the gut microbiota of
obese (ob/ob) or lean (+/+) mice showed that colonisation with an ‘obese microbiota’ induced a
significantly higher increase in body fat than that observed after colonisation with a ‘lean
microbiota’ (Turnbaugh et al., 2006). It is worth noting that the ‘obese microbiota’ was also
associated with higher faecal content of acetate and butyrate and with higher abundance of genes
encoding for enzymes involved in the production of acetate and butyrate. These results highlight an
increased capacity for harvesting energy from the diet as a distinctive characteristic of the
microbiota of obese individuals. Production of short chain fatty acids (SCFA), through microbial
fermentation, is of particular relevance when considering the influence of the gut microbiota on
energy retrieval from the diet. The main SCFA (acetate, propionate and butyrate) are efficiently and
rapidly absorbed in the colon in a concentration-dependent manner (Ruppin et al., 1980;
Cummings, 1981; Wong et al., 2006). Once absorbed, SCFA are metabolised in three main sites of
the human body: 1) colonic epithelial cells use butyrate as major source of energy (Roediger, 1982;
Roberfroid, 2005); 2) the liver actively extracts SCFA and uses acetate as substrate for lipogenesis
(Wolever, 1989) and propionate as substrate for gluconeogenesis and as inhibitor of cholesterol
synthesis (Venter et al., 1990); 3) muscle oxidises residual circulating acetate for energy production
(Roberfroid, 2005).
Differences in the microbiome may explain why the obese are more effective at extracting energy
from food, and less effective at regulating energy storage than are lean individuals. A recent study
showed that in another genetic animal model of obesity, the Zucker fa/fa rat, the relative population
levels of important groups of gut bacteria and species diversity (using DGGE) differ between the
obese fa/fa Zucker animals and the non-obese Zucker genotypes [fa/- and -/-] housed under the
same conditions and fed the same diet (Waldram et al., 2009)). Numbers of bifidobacteria were
significantly lower in the obese animals, while Firmicutes populations were higher. Upon 1H-NMR
spectroscopy the metabolite profiles present in urine and plasma of the obese Zucker animals could
also be differentiated from non-obese genotypes, with the main differentiators being glucose levels
in blood and urine, molecular intermediates of the tricarboxylic acid cycle and microbial
metabolites including hippurate and acetate.
In order to confirm in humans the observations made in gnotobiotic animals, we tested the initial
hypothesis that lean and obese individuals differ in their gut microbiota composition and activities.
We compared gut microbial composition and activities of age and gender - matched lean and obese
humans on open diets through microbial molecular and analytical techniques. DGGE band profiling
of faecal bacterial DNA showed that lean and obese individuals harboured different species
composition. Multivariate analysis showed a clear clustering of DGGE datasets from groups of
volunteers with similar BMI and waist circumference and a separation of obese volunteers from

lean volunteers according to DGGE band profiling (Figure 1). These findings agree with recent
published data in humans (Ley et al. 2006) and in genetic models of obesity (Backhed et al., 2004).
The results of our analysis also showed differences in gut microbial population levels and
fermentation products between obese and lean persons on an open recorded diet, despite no reported
significant differences in macronutrient intake. In particular, it was found that obese individuals
have significantly higher faecal concentrations of acetate and butyrate, compared to lean
individuals. This confirms observations from recent studies in mice, where higher levels of the same
colonic fermentation end-products were seen in obese animals compared to lean (Turnbaugh et al.,
2006). In humans, we know little about the physiological mechanism regulating uptake and
absorption of SCFA from the colon, especially in obesity, and so a down-regulation of SCFA
uptake, leading to accumulation of SCFA in intestinal contents and feces in the obese, cannot be
discounted. Additionally, and despite their reported dietary intake data, the obese may, in the
absence of normal satiety checks and controls, be simply consuming more foods of all varieties, and
thus injesting more substrates for colonic fermentation than lean individuals. The exact regulatory
mechanism of SCFA production by the obese-associated gut microbiota and uptake of SCFA in the
obese awaits elucidation in specifically designed studies in vitro and in vivo.
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In order to investigate the molecular basis linking the gut microbiota to obesity, we performed a
high resolution 1H-NMR metabonomic analysis of human biofluids collected from lean and obese
volunteers. The results showed not only that lean and obese individuals differ in metabolite
profiling of faecal water and urine, but also that these metabolite profiles reflected DGGE band
profiling, thus indicating that differences in metabolite profiles could be due to microbially derived
metabolites. In our study, the identity and biological significance of metabolites differentiating 1HNMR profiles of lean and obese individuals awaits denotation. Nonetheless, this work does show
that there is a characteristic obese-associated gut microbiota and that this obese-associated gut
microbiota may be correlated with differences in metabolite profiles in urine and faecal water
between lean and obese humans. Diet has a strong impact on the composition and activity of the gut

microbiota. Indeed, the SFA-rich diet tended to exacerbate the differences in microbial composition
(DGGE profiles) and activity (SCFA profiles) between lean and obese. A similar trend was
observed in the metabonomics data, indicating that a saturated fat-rich diet may play an important
role, inducing some of the differences in gut microbial ecology observed between lean and obese
individuals.
The observation that the gut microbiota of obese and lean individuals differs highlights the
importance of the microbial ecology of the gut in the aetiology or maintenance of obesity and
identifies the gut microbiota as a possible novel target for prophylactic or therapeutic strategies for
reducing the risk of obesity and associated pathologies. Studies in animal models employing energy
dense diets (high fat, high refined sugar, low fibre, Western style diets) have shown that diet too can
impact on the compositional and metabolic activity of the gut microbiota. We investigated the
impact of diets designed to reduce risk factors of the MS on gut microbial parameters in humans.
Gut bacterial population levels of volunteers at high risk of developing MS were significantly
affected by changing the amount of dietary fat and carbohydrates (CHO). However, changing the
type of fat (i.e. monounsaturated vs saturated) or the glycaemic index (GI) of the diet (i.e. low GI vs
high GI) did not seem to exert a significant effect on gut microbial parameters. It was found that
high fat- low CHO- diets induced a reduction of total bacterial numbers in human volunteers
predisposed to developing MS. Moreover, maintenance of volunteers on a high-SFA diet for a long
period of time (i.e. intervention duration = 24 weeks) induced an increase in the major colonic
fermentation products: acetate, propionate and butyrate. On the other hand, high CHO- low fatdiets did not affect total faecal bacterial numbers. Increased-CHO, reduced-fat diets, irrespective of
the dietary GI, were shown to raise faecal levels of bifidobacteria, concomitantly with a decrease in
fasting total cholesterol, LDL-cholesterol and glucose concentrations. Interestingly, where the
increase in bifidobacteria appeared more marked, improved fasting insulin concentration, together
with decreased body fat percentage were also observed. These results agree with findings in mice,
where an increase in bifidobacteria levels was shown in association with an improvement in certain
risk factors for obesity and insulin resistance. However, the role of bifidogenesis in obesityassociated disorders needs further investigation in human dietary intervention studies using
prebiotics in obese volunteers. Future studies should address on one side the relevance of the gut
microbiota in the aetiology and/or maintenance of obesity and on the other side the impact of
genetic and obesogenic environmental factors on the gut microbiota of obese people. Finally, the
mechanisms through which modulation of the gut microbiota of obese individuals might promote
health (e.g. modulation of insulin resistance, obese-associated inflammation, enterohepatic
recirculation of bile acids) necessitate closer investigation.
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PROBIOTICS AND LIVER DISEASES: A PERSONAL EXPERIENCE
Saggioro A, Pilone G., Girardi L.
GI, Liver and Clinical Nutrition Department
Ospedale dell’Angelo – Venice (Italy)
NAFLD and NASH are significant health problems that affect millions of people worldwide,
especially in Western countries. NAFLD is a fatty accumulation in the liver that does not result
from excessive use of alcohol. When this condition progresses, and is associated with inflammation
and liver damage, it is then called NASH, which is thought to occur in 15% to 25% of cases of
NAFLD. NASH is clearly associated with the risk of developing liver cirrhosis, and its
complications, including hepatocellular carcinoma, the most frequent primary tumor of the liver.
NASH-related cirrhosis is an increasingly occurring indication for liver transplantation.
The pathogenesis of NAFLD is not fully understood, however the finding that not all patients with
steatosis develop hepatic inflammation and hepatocellular damage has led to the hypothesis that
different pathogenic factors lead firstly to hepatic steatosis and secondly to hepatic damage ("the
second hit").1 Accumulation of hepatic fat is closely linked to insulin resistance, which increases
lipolysis of peripheral adipose tissue with resultant increased fat influx into the liver in the form of
free fatty acids. Furthermore, insulin resistance promotes de novo triglyceride synthesis within the
liver and inhibits fatty acid oxidation thereby promoting triglyceride accumulation.2 Therefore,
improving insulin sensitivity has been a key strategy in the treatment of NAFLD.

It is unknown what "second hit" leads to the development of liver damage, although several factors
have been implicated including oxidative stress, mitochondrial abnormalities, and hormonal
disturbances involving leptin and adiponectin.3 In particular, oxidative stress with subsequent lipid
peroxidation and generation of reactive oxygen species seems to be prominent in NAFLD and has
been identified as a therapeutic target for antioxidants. Injury by secondary insults leads to the
generation of pro-inflammatory cytokines such as tumor necrosis factor , which are targeted by
hepatoprotective agents such as pentoxifylline. Hyperinsulinemia and hyperglycemia may also
upregulate pro-fibrogenic cytokines and thus provide a rational for insulin sensitizing agents such as
metformin and the thiozoladinediones to prevent progressive liver damage.4
Therapy is generally proposed as follows:

Probiotics have been proposed as a treatment option for patients with non-alcoholic fatty liver
disease and non-alcoholic steatohepatitis because of their balancing role on the flora of the gut that
may act as a potential source of hepatotoxic oxidative injury. There is not any randomized clinical
trials with probiotics in non-alcoholic fatty liver disease and non-alcoholic steatohepatitis. Even if
the results from pilot studies seem promising, randomized clinical trials are necessary to assess the
clinical implication of probiotics therapy in non-alcoholic fatty liver disease and non-alcoholic
steatohepatitis.5
Mechanisms by which probiotics may treat hepatic encephalopathy have been suggested to include
the following: (1) decreased portal blood ammonia by reduced bacterial urease activity, decreased

pH due to less ammonia absorption, less intestinal permeability and improved gut epithelium; (2)
decreased inflammation and oxidative stress due to reduced ammonia and toxins; and (3) reduced
uptake of other toxins.6 Solga6 reported that the probiotic combination of VSL#3 reduced stool
urease activity and pH, altered the production of short-chain fatty acids, and decreased
inflammation in colonic cells.
Probiotics may also be effective in treating nonalcoholic fatty liver disease (NAFLD). Li et al.7
studied the effects of VSL#3 on 48 ob/ob mice with NAFLD. The results were an improved liver
histology, decreased total fatty acid content of the liver, and reduced serum ALT levels.
The effectiveness of probiotics is strain-specific, and each strain may contribute to host health
through different mechanisms. Probiotics can prevent or inhibit the proliferation of pathogens,
suppress production of virulence factors by pathogens, or modulate the immune response. L.reuteri
is a promising therapy for the amelioration of infantile colic, alleviation of eczema, reduction of
episodes of workplace illness, and suppression of H. pylori infection 8-14. L.reuteri is considered an
indigenous organism of the human gastrointestinal tract and is present on the mucosa of the gastric
corpus, gastric antrum, duodenum, and ileum 15-16.
We decided to study the effect of L.reuteri DSM17938 108 CFU on patients with NAFLD and at
this purpose randomized 15 patients, affected by NAFLD diagnosed on the basis of clinical history,
biochemical data, liver enzymes, liver ultrasound and transient elastography, either to low
carbohydrate diet or low carbohydrate diet and L.reuteri at the dose of 108 CFU twice a day for six
months.

Eight patients were on diet alone and seven plus L.reuteri.
Diet alone (8)

Diet + L.reuteri (7)

52.1 ± 7.3

51.3 ± 8.7

3.0

2.5

36.2 ± 14.9

39.1 ± 12.8

Age
Sex M:F
Time from first
diagnosis
(months)
Before

After

Before

After

ALT

51.4 ± 13.8

36.4 ± 10.6*

53.6 ± 13.9

30.1 ± 10.3*

Protein C

1.15 ± 0.43

0.75 ± 0.37*

1.17 ± 0.64

0.65 ± 0.33*,**

Transient
elastography (kPa)

7.54 ± 2.89

7.09 ± 2.43

7.76 ± 2.48

5.71

± 1.12*,**

**p <0.05 Diet+L.reuteri vs Diet alone
*P < 0.05 Before vs After
In conclusion, these preliminary data show an effect on parameters of NAFLD either due to diet
alone than to diet plus L.reuteri, in the setting proposed.
L.reuteri treatment was able to improve better ALT and C protein and to obtain a result on liver
transient elastography, proposing an effect on liver fibrosis progression that should be further
evaluated.
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ADVANCES IN THE UNDERSTANDING OF LACTOBACILLUS
REUTERI AS A PROBIOTIC
Stefan Roos, Associate Professor
Department of Microbiology, Swedish University of Agricultural Sciences, Uppsala,
Sweden

Lactobacillus reuteri is one of the most studied probiotic bacteria. Besides extensive
clinical studies, strains of this species have been studied in vitro, in different models
and in vivo in order to reveal the mechanisms behind the proven probiotic effects.
Here follows some of the results from these studies that all together show that L.
reuteri possesses many properties that are believed to contribute to the complex
interactions behind the probiotic effects.

The interest of using L. reuteri as probiotics started at the end of the 1980s’ when
Sven Lindgren, Walter Dobrogosz and co-workers discovered that the antimicrobial
substance reuterin (3-hydroxypropionaldehyde; Fig. 1) could be produced by the
bacterium when growing in the presence of glycerol (Axelsson et al. 1989). Reuterin
is active against a long range of pathogenic microbes (Spinler et al. 2008) and might
be an important part of the effect of L. reuteri against gastrointestinal infections and
its competitiveness in the gastrointestinal (GI) tract. The production of reuterin is
mediated be an enzyme, glycerol dehydratase, which is dependent of vitamin B12.
This vitamin as well as folate is produced by the bacterium (Santos et al. 2008; Fig. 1)
and these may contribute significantly to the supply of vitamins to the host and by that
improve the immune function.

To be able to persist in the GI-tract probiotic bacteria need to adhere to the mucosal
surface. Dietary supplemented L. reuteri has shown to colonise the stomach,
duodenum and ileum mucosal surfaces of humans (Valeur et al. 2004) and strains of
the bacterium has also been shown to possess strong ability to attach to mucus
(Jonsson et al. 2001). Large cell surface proteins belonging to the MucBP family was
first discovered in L. reuteri (Roos & Jonsson 2002) and has shown to contribute to
the ecological performance of the bacteria. A second cell surface protein, Rib, also
believed to contribute to adhesion and colonisation is in addition produced by the
bacteria (Båth et al. 2005; Fig. 1). Also, strains of L. reuteri have been shown to be

efficient producers of extracellular polysaccharides (Årsköld et al. 2007; Fig. 1).
These compounds have been shown to function as prebiotics and thus modulate the
composition of the GI microbiota in a positive manner, but are also important for the
ability of the bacteria to colonise the GI tract (Walter et al. 2008b). Other properties
of importance for persistence in this environment are survival at the low pH found in
the stomach and tolerance of bile in the small intestine. L. reuteri strains have been
demonstrated to possess both properties and the mechanisms behind the tolerance has
been studied by global transcriptional analyses (Wall et al. 2007; Whitehead et al.
2008).

Strains of L. reuteri have in different models demonstrated an ability to positively
affect the immune function. Schreiber et al. (2009) showed that L. reuteri strains
prevent colitis in a rat model by reducing P-selectin-associated leukocyte- and
platelet-endothelial cell interactions. In another study L. reuteri strain ATCC PTA
6475 demonstrated the ability to potently suppress human TNF production by
lipopolysaccharide-activated monocytes and primary monocyte-derived macrophages
from children with Crohn’s disease (Lin et al. 2008). The effect on the immune
system is highly strain specific and shows that the selection of strains for clinical
trials is critical.

A key for deeper understanding of probiotic bacteria is genome studies. A draft
genome sequence of strain ATCC 55730 has been obtained (Båth et al. 2005), strain
DSM 20016 has been completely sequenced (Morita et al. 2008) and several other
genomes of L. reuteri strains are on the way to be completed. The genome sequences
confirms some of the known properties but has also revealed some new features, such
as enzymatic activities and cell surface adhesins, of putative importance for a
probiotic activity that still awaits study in detail.

A phylogenetic analysis of 116 L. reuteri strains isolated from different animals,
including humans, around the world has provided evidence for a host-driven
diversification. The phylogeny further indicates that lineages of L. reuteri were
associated with vertebrates for long time-spans, allowing the development of a highly
specialized symbiosis. Therefore, the beneficial attributes described for many L.

reuteri strains could be the outcome of an evolutionary process that resulted in a
mutualistic relationship between microbe and host (Walter et al. 2008a).

Lactobacillus reuteri ATCC 55730 has earlier been reported to harbour antibiotic
resistance genes. However, the strain has recently been naturally cured from two
resistance plasmids and the resulting new daughter strain, L. reuteri DSM 17938,
contains no antibiotic resistance genes and there is no risk of antibiotic resistance
transfer from this strain. L. reuteri DSM 17938 has retained the ability to survive in
the GI tract and all properties believed to be of importance for the probiotic activity
(Rosander et al. 2008).

In summary, the research performed during the last decades has certainly increased
our understanding how Lactobacillus reuteri may function as a probiotic. The
mechanisms are probably of a very complex nature, but further mechanistical studies
combined with comparisons of genomes and properties of individual strains will
provide a way to further increase this knowledge, and by that enable development of
more potent and precise probiotics.

Figure 1. Examples on properties that may be of importance for the probiotic activity
of Lactobacillus reuteri. A. The repetitive cell surface proteins MucBP and Rib are
produced by the bacteria. The proteins resemble typical adhesins of Gram-positive
bacteria that are of importance for colonisation and ecological performance. B. The
antimicrobial substance reuterin, produced in the presence of glycerol, is active
against other microbes. C. L. reuteri produce different types of glucansucrases that
can function as prebiotics and also contribute to the ability to colonise. D. The
vitamins B12 (cobalamin) and folate are produced and contribute to the supply of
vitamins to the host and may by that improve the immune function.
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POTENTIALLY TOXIC CONSTITUENTS OF PLANTS
Marcello Nicoletti
Department of Physiology and Farmacology
Sapienza University of Rome

Toxicity is inherent to natural products activity, in particular in case of medicinal use. Yet,
etymology tell us that the word pharmakon in ancient Greek means either medicament and poison.
Therefore, possible adverse effects must be expected in all substances if they are able to exert
physiological and metabolic efficacy. As a confirmation a medicinal product should not be used in
normal conditions, as evident also in the selected use of toxic plants by several animals. Owing this
basic condition, differences in toxicity can be referred to three main aspects: quantity (dose
response effect) and susceptibility (of the subject) and use (adequate).
However, in opposition to synthetic molecules, natural products are the result of a long co-evolution
process, based on selection of useful and physiologically beneficial compounds. A process helped
by human promotion of useful species in agriculture. Evolutionary advanced plants are not only
richer in phytochemical complex, but also the main source of compounds utilized in foods,
colorants, pharmaceutical drugs, ect, and usually lack in very toxic compounds.
Meanwhile, toxicity remains an actual problem, not only because, as everybody knows, toxic
natural products exist, but also importance of human influence in aspects as GMP, use and
contamination must be considered.
Novel emergencies are raising in the market of herbal preparations, calling for risk of toxicity.
GMP
Quality and activity are the final results of a long process. The presence of unexpected ingredients,
such as nicotine in mushrooms, or important changes in constituents profile are only the most
obvious consequences of the absence of severe controls during the production process.
Novel foods
The new alarms concern the introduction of new species, without the necessary scientific validation,
from several emerging countries This condition should not interfere with the implement of new
species, but it calls for rules and controls.
Contamination
Herbal remedies strictly should contain only natural ingredients. However, the presence of synthetic
active pharmaceutical ingredients in herbal dietary supplements marked for different uses has been
recently reported.

How to face the new emergencies
Controls are urgently needed, since the growing possibility of contamination with less expensive
and more active synthetic drugs in order to improve the effectiveness. Control should be effective,
reliable, as well as rapid, simple and low cost.
Although HPLC remains the most reliable and used analytic tool, High Resolution Nuclear
Magnetic Resonance (NMR) spectroscopy is emerging as an important tool in quality control of
botanicals.
We report the results of our studies concerning the analyses of composition of some herbal
remedies marked by Italian companies, as examples of relevant contaminations and of the use of
NMR fingerprins to evidence these contaminations.
The reported results testify three types of contaminations:
a) addition of synthetic active pharmaceutical ingredients (nimesulide)
b) addition of hemisynthetic active pharmaceutical ingredients (bromhexin)
c) addition of not declared plant extract (Rauwolfia sp.)
Self medication uses of herbal drugs, especially in case of control of pain or analgesic effects, can
induce a consumption of large quantity of a product, supposed “safe” since publicised as “natural
innovative product”. Besides the pharmacovigilance and phytovigilance based on reports, controls
should inferred in cases of suspicious products.
Therefore, controls are necessary, especially, in case of products concerning effects on SNC, such
as the examined products. However, recent advances in phytochemistry, pharmacognosy, analytical
chemistry and physiology give us important tools for determination of the presence of toxic
compounds in botanicals and the possibility to consider an extract on the basis of a complex
synergic mixture and not as any single constituent.

USE OF FOOD SUPPLEMENTS CONTAINING PLANTS AND HERBAL
EXTRACTS
BRUNELLA CARRATÙ, ELISABETTA SANZINI – ISTITUTO SUPERIORE DI SANITÀ, ROME, ITALY

Introduction
Several epidemiological studies have shown that a proper diet, in which plant foods provide the
major portion of caloric intake, is important factor in the prevention of chronic non communicable
diseases (NCDs), and in the promotion and maintenance of good health throughout the entire life
course. Although fats and proteins in plants, as opposed to those of animal origin, are responsible to
some extent for these protective effects, the contribution of other plant food components may also
be relevant. The human body cannot synthesize lipid- and water-soluble vitamins that, therefore,
must be derived from food; moreover, plants’ secondary metabolism generates products that
currently are grouped under the rubric of “phytochemicals”. Consuming a diet rich in such plant
foods, in addition to the phytochemicals, fruits and vegetables are naturally low in fat, saturated fat,
cholesterol, calories and sodium, and are rich in potassium, fiber, folic acid and vitamin C. For all
these reasons, the WHO study group on diet, nutrition and prevention of chronic diseases
recommended that we daily consume at least 400 grams of fruits and vegetables . This advice was
also accepted by food industry, and botanicals and botanical preparations are widely available to
consumers through several distribution channels in the E.U and elsewhere. In particular, they are
sold over the counter in pharmacies and can be bought in supermarkets, herbalist’s shop and other
shops, or via the Internet.

Provisions
Botanicals and botanical preparations involve products which, mainly depending on their intended
uses and presentations, fall under different Community regulatory frameworks and for some types
of products legal provisions for a preliminary risk assessment do not exist yet. The main legislations
to be considered in this context are Directive 2002/46/EC on food supplements and Directive
2004/27/EC on traditional herbal medicinal products.
Food supplements means foodstuffs the purpose of which is to supplement the normal diet and
which are concentrated sources of nutrients or other substances with a nutritional or physiological
effect, alone or in combination, marketed in dose form . Legally, food

supplements are

unambiguously food, nevertheless, they possess unique characteristics and specific legislation is
devoted to this category of products.

In this moment botanicals and botanical preparations are partially harmonized at the E.U. level;
nevertheless, there is a considerable discretion at the national level, and the Member States may
classify the same product as a food supplements or a drug. It is no surprising, therefore, that
difficulties and tensions exist because of the differences among E.U. Member States in their
approaches particularly to classify some herbal products as food supplements or traditional or well
established or other types of medicinal products.
In Italy the majority of herbal products are sold as food supplements, and they are subject to food
law generically, in particular to national decree of Ministry of Health n.169/2004 complying to
Directive 2002/46/EC. This heterogeneous group of preparations includes processed or unprocessed
plant parts (bark, leaves, flowers, fruits, and steam), as well as extracts and essential oils. They are
available in a variety of form, including water infusion (teas), powders, tablets, capsules, and elixir,
and may be marketed as single substance or in combination with other materials, such as vitamins,
minerals, amino acids, and non-nutrient ingredients. Manufacturers have to notify model of the
labelling of the product to Ministry of Health, this act is a statutory requirement.

Conditions for registration as food supplement
In Italy 41.00 products were notified to Ministry of Health untill March 2009, and only 24.000
were included in the Register of food supplements; 10.000 of these contain plants and herbal
extracts, 2.000 have as ingredients nutrients and plants. The Ministry of Health establishes a list of
plants may be added to food supplements, and recently the competent office wanted to check again
it, and eventually improve the number of listed plants.
The factories that can produce and package food supplements

have to obtain the previous

authorization from Ministry of Health, the food operators shall ensure that all stages of production,
processing and distribution of products under their control satisfy the relevant hygiene requirements
based on the HACCP principles.
If the Ministry of Health has serious grounds of considering that a product endangers human health,
the office may request papers about safety and/or health effects.

Quality and safety assurance
Due to common and false opinion that herbal constituents are “ natural” and therefore devoid of
adverse effect, consumption of botanical and botanical preparations has been growing rapidly
worldwide, overmuch too. To ensure consumer health protection, the quality and safety of raw
herbal plants and food supplement preparations have to be ensure, and some problems are peculiar
to botanicals, for example

- misidentification with other plant;
- genetic variations among the plant species
- contamination with other plant;
- environmental contamination (e.g., heavy metals and pesticides/herbicides residues)
- biological contamination (e.g., micotoxins);
- microbiological contamination;
- no authorized or undeclared treatment (e. g, irradiation);
- addition with forbidden substances.
The table below shows some cases studied at Istituto Superiore di Sanità about food supplements
containing plants and herbal extracts.

Kind of supplement

Irregularity

Herbal supplements

Foreign matters (excrement, hair)

Supplement with grapefruit seed extract

Disinfectant (benzethonium chloride)

Sport supplement

Doping substances

Adaptogen supplements with Coleus forskohlii

Atropine and scopolamine

Arpagophytum procumbens, Chrysanthemum parthenium

Nimesulide

Supplement with Adhatoda vasica

bromexine

Energy supplement

Eurycoma longifolia

Best-selling supplements

Falsification

Conclusion
The consumption of food supplements containing plants and herbal extracts and marketed with
nutritional and health claim could be generate a false sense of security versus personal health, that
it could reduce care to correct diet, physical activity and healthy lifestyle.
However it is clearly stated that the safety in use of the botanical preparations should be assessed
considering as main criteria the toxicity and the increased exposure of the consumers.

NOVEL FOOD: A NEW REALITY IN FOOD INGREDIENT
M.SERAFINI*, A.STANZIONE*, B. SCARPA°, S.FODDAI*
*DEPARTMENT OF PLANT BIOLOGY
SAPIENZA ROME UNIVERSITY, ITALY
° MINISTERY OF WELFARE, ITALY
A number of substances has been considered as food during centuries by man, owing their ability
to be safety, found and able to feed.
Concerning safety, the European Union (EU) has a food legislation that is based on the concept
that a direct prove is necessary e.g. a continuous consumption without problems.
Lacking this condition, products and substances then used out of

EU as

foods and food

ingredients, cannot be introduced in UE trade.
These products are considered “new” and they are named “Novel Food”.
Novel food are regulated by CE rule 258/97/CE 27/01/1997.
The Novel Food are a regulated area devoted to the legitimation as food or food substances of very
heterogeneous products, owing to their composition, property and innovative capability.
Try to establish a list, the product that are then classified as “Novel Food” can be divided in:
-

innovative food with functional capability

-

traditional food in out of UE country

-

food produced by new manufacturing process

determining different composition and

structure.
-

Food in which are added substances traded only in food additives

-

Food “ not novel” obtained from novel sources.

The principal authorized “Novel Food” are:
-

Phospholipids from egg yolk

-

Cream margarine added with phytosterols esters

-

Dextran products obtained from Leuconostoc mesemteroides

-

Sterilized fruit products obtained through High Pressure Pasteurization

-

Milk beverage added with phytosterols

-

Betaines

-

Lycopens

Some of the most interesting cases will be analytically examined.
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ACTIVITIES OF EMEA AND EFSA RELATED TO THE ASSESSMENT OF
BOTANICALS AND BOTANICAL PREPARATIONS
Vittorio SILANO, Chairman of EFSA Scientific Committee

Botanicals and botanical preparations , in addition to being common food, have also
originated a heterogeneous group of products marketed under different regulations
depending on their intended uses and commercial presentation modalities. They include:


Food supplements;



Dietetic products;



Novel foods and food ingredients, including enriched and fortified food products;



Food flavourings;



Medicinal products; and



Traditional medicinal products.

The above-listed food products fall at different extents in the competence of EFSA for
safety assessment and claims evaluation due to EFSA’s funding Regulation and to several
specific laws including directive 2002/46/EC (food supplements) and Regulation
258/97/EC (including, until 2004, GMOs and food and food ingredients not utilized in
significant amounts before 15 May 1997), whereas EMEA is competent for all medicinal
products.
Modalities of EMEA and EFSA interventions and approaches adopted in their respective
field of competences vary considerably depending on the nature of the product(s)
considered. For instance, in the case of food supplements, with the main exception of
supplements providing vitamins and minerals, the responsibility of assessing safety is with
competent Authorities in Member States, but EFSA has developed a guidance document
and a “compendium” of substances of concern to harmonize such a task. On the other
hand, for supplements of vitamins and minerals, Regulation 2002/46/ specifies that only
nutrient sources whose safety and bioavailability have been assessed by EFSA and listed
in the relevant Annex of the mentioned Directive can continue to be used in food
supplements from 1 January 2010. Recently in July 2009, EFSA has completed the first
comprehensive assessment of substances used as sources of vitamins and minerals in
food supplements which are currently sold in the European Union (533 applications since
2005,relating to 344 substances).
Before 2004, In the case of GMOs, Reg.258/1997 established that the first safety
evaluation was to be carried out by the Member State in which marketing takes place for

the first time. In case of positive evaluation, all the other Member States had to be
informed through the European Commission and, in absence of objections, the Member
States could authorize marketing of the GMO. In case of objections, an European
authorization was needed following a scientific evaluation at European level. However,
Regulations 1829 and 1830/2003 modified the previous legislation and only a single risk
evaluation was foreseen by EFSA for environmental aspects, human health and animal
health. On the basis of EFSA’s evaluation, the European Commission is expected, when
appropriate, to elaborate a draft authorization to be submitted to the Regulation
Committee.
Moreover, also the evaluation of diseases-related and children-concerning claims are in
the competence of EFSA as well as that of nutritional and functional claims.
On the other hand, efficacy, quality and safety of medicinal products authorized through
the centralized European procedure is assessed by EMEA to make possible the release of
the authorization by the European Commission. Traditional medicinal products consist only
of materials of vegetable origin. When the following conditions are satisfied, they are
authorized by Member States:
-

indications that do not require medical prescription;

-

well defined concentration and posology;

-

oral, inhalation or external use administration;

-

evidence of long term use (30 years of which 15 within the EU):

-

plausibility of safety

and efficacy based on long term use

and available

A facilitated procedure has been established for products for which

comprehensive

experience.

monographies have been prepared by EMEA and have been included in the list of
materials or vegetable origin deemed to be safe. Member States cannot ask for additional
safety or efficacy data and have only to check for quality. Moreover, other member States
have to mutually recognize the national authorizations released on the basis of EMEA’s
monographies and lists. An arbitrate, to be decided upon by the ad hoc EMEA Committee
for products of vegetable origin, can be activated

in case of lack of success in the

application of the mutual recognition procedure.The application of the above-mentioned
regulations has proven to be confronted with some interpretation difficulties in cases of
borderline products. Such borderline products have been mainly identified in cases of food
supplements and traditional medicinal products, medical devices and medicinal products
as well as cosmetic products and medicinal products. It should be noted, however, that for

any product, that can be classified as a medicinal product and in any other category , the
medicinal product regulation will prevail.
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FOODS WITH REDUCED ALLERGENICITY: PRODUCTION OF
HYPOALLERGENIC HYDROLYSATES BY HYDROLYSIS
UNDER HIGH HYDROSTATIC PRESSURE.
Rosina López-Fandiño
Instituto de Fermentaciones Industriales (CSIC). Juan de la Cierva, 3, 28006 Madrid,
Spain

Allergic reactions to food affect, approximately, up to 8% of children and 4% of
adults in Europe. Not much is known about the factors that determine the allergenicity
of food proteins. Among the unifying features there are: its presence in substantial
amounts in the food supply and its resistance to food processing and to digestion in the
gastrointestinal tract, so that they can cross the intestinal membrane to trigger the
immune response.
During the manufacture of food, the allergenic activity might be unchanged,
decreased or increased. The molecular basis of these changes is the inactivation or
destruction of epitope structures, the formation of new epitopes or a better access of
cryptic epitopes by denaturation of the native allergen. Although different processing
practices have been tested to develop hypoallergenic foods, enzymatic hydrolysis of
milk proteins for infant formula is the only efficient strategy that has led to marketed
hypoallergenic products. However, the optimal extent of hydrolysis with respect to
immunological properties and nutritive or technological value is unknown. In fact, when
using hydrolysis, the main challenge is to eliminate the allergenic epitopes, while
maintaining the palatability, nutritional and functional properties of the original protein.
Thus, extensive hydrolysis may not represent a viable alternative for proteins that, like
milk or egg proteins, are used as ingredients in food products for their unique functional
properties such as foaming, emulsifying and gelling.
A novel approach is to use physical treatments of denaturing intensity to provide
better substrates for the action of proteinases. Thus, under certain high hydrostatic
pressure conditions, proteins unfold and expose new target bonds to enzymatic
hydrolysis, as compared to the compact native protein or the aggregated products
formed upon extensive denaturation1. Our work was aimed to get a better understanding
of the potential of high pressure to improve the proteolysis of milk and egg proteins and

1

reduce their allergenicity, with the aim to obtain hydrolysates that could be used as
functional ingredients in hypoallergenic foods.
Simultaneous

application

of

high-pressure

and

enzymatic

treatments

considerably accelerated the hydrolysis of proteins such as-Lg and OVA: under high
pressure, the original substrates disappeared in minutes, although several hours were
necessary at atmospheric pressure2,3. Hydrolysis of -lactoglobulin by pepsin and
chymotrypsin could be related to pressure-induced changes in the structure of the
protein as studied by NMR and 2H/1H exchange, and highly flexible structures were
associated to very fast proteolysis4.
The evaluation of the peptide pattern of -Lg and OVA hydrolysed with the
different enzymes for different time periods by RP-HPLC-MS/MS revealed common
features in the proteolysis under pressure of both proteins, which showed that it is the
accessibility of cleavage sites on the substrate what limits the effectiveness of the
enzyme action.
Overall, the results obtained support the hypothesis that proteins are hydrolysed
under pressure following a “progressive proteolysis” mechanism. This implies that high
pressure leads to a rapid removal of the intact protein, while intermediate fragments are
proteolysed at slower rate. The accelerated the proteolysis of the substrates under
pressure leads to the production in 10 min of hydrolysates with lower antigenicity than
those produced in hours at atmospheric pressure. However, those hydrolysates retain
residual IgG and IgE binding properties due to the accumulation of long and
hydrophobic peptides during the initial stages of hydrolysis2,3. These fragments are
formed to a much more extent than during proteolysis at atmospheric pressure, being
reduced as proteolysis evolves. In this respect, the hydrolysis for longer periods
gradually reduces the residual binding to IgE, as these intermediate peptides are
degraded. Taking this into account, and considering that the peptide pattern and the
immunoreactivity of the hydrolysates obtained under high pressure can be modified by
the selection of the appropriate enzyme, pressure and hydrolysis time, it could be
possible to design hydrolysates with reduced allergenicity, for not sensitizing patients at
risk, but capable to help the immune system to develop tolerance to proteins, while
keeping a molecular weight distribution that may provide good functionality5,6.
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RP-HPLC of hydrolysates of -Lg produced with different enzymes under high
pressure (200 or 400 MPa) or atmospheric pressure (0.1 MPa) conditions for
different periods.
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ENZYME AND MICROBIAL TECHNOLOGIES FOR MODULATING
GLUTEN-GALT INTERACTIONS.
Mauro Rossi
Institute of Food Sciences, CNR, Avellino, Italy

Introduction.
The gastrointestinal tract is characterized by a large surface area where two apparently divergent
processes occur, absorption of nutrients and host defense. Accordingly, the site is deputed to
generate immune tolerance towards alimentary and bacterial antigens of the intestinal flora. This
function is performed by the gut-associated lymphoid tissue (GALT). GALT essentially comprises
Peyer’s patches (PP) and mesenteric lymph nodes (MLN), where initial mucosal immune responses
are induced (1). The more diffuse effector site of GALT is represented by intestinal lamina propria
(LP) and consists of Ag-presenting cells, including dendritic cells, and T cell subsets, mainly CD4+
T helper, whereas most CD8+ cytotoxic T lymphocytes are located into the intraepithelial
compartment. An appropriate homing system of adressins-integrins interaction ensures that, after
antigen uptake, antigen-activated immunocytes migrate from the PP, via MLN into the blood and,
thereafter, come back to the gut LP effector site. In some circumstances GALT homeostasis is
altered and abnormal immune responses are generated toward food antigens.

Gluten intolerance and experimental models.
The most widespread food intolerance on an immune basis is Celiac Disease (CD). CD is caused by
the lack of oral tolerance to gliadins and glutenins, the two protein components of wheat gluten, as
well as to related proteins of rye and barley. The toxicity of prolamins from oats still remain
questionable. The disease is characterized by villous atrophy, crypt cell hyperplasia and lymphocyte
infiltration of the epithelium and LP in the proximal part of the small intestine. CD is strongly
associated with HLA class II genes: the HLA-DQA1*05 and DQB1*02 alleles, encoding for the
and



chains of DQ2 heterodimer, respectively, are present in 95 % of CD patients, whereas the

remaining 5 % express the DQ8 heterodimer encoded by the DQA1*03 and DQB1*0302 alleles (2).
The involvement of the immune system is well documented as inappropriate CD4+ T-cell activation
in LP, triggered by gluten peptides bound to DQ2 and DQ8 heterodimers on the surface of APCs, is
commonly observed (2). The mucosal lesion is believed to be mainly induced by the production of
IFN

from these gluten-specific T cells (Fig.1) (3). The roles played by changes in intestinal

permeability, as well as by activation of innate immunity mechanisms in CD pathogenesis are still

under debate. The availability of a suitable animal model of CD is instrumental to decipher the
pathogenic mechanisms, as well as to develop appropriate immunomodulatory strategies aimed at
recovering gluten tolerance.
We recently developed a model of intestinal gliadin hypersensitivity with a Th1-like phenotype in
DQ8 tg mice and identified two immunodominant epitopes inducing predominantly IFN

secretion

in vitro, as expected in CD (4). However, we did not report any morphological alteration of the
small intestinal mucosa in this model. The magnitude of the induced immune response, not
sufficiently adequate to provoke a histological damage could explain the lack of enteropathy. From
this point of view, it is worth to note that probiotic strains can enhance mucosal and systemic
immune responses against associated epitopes. In particular, the reported adjuvant function of L.
casei might be applied in our model for eliciting a stronger intestinal gliadin-specific response. To
this aim the oral challenge of L. casei was analyzed in DQ8 mice following mucosal sensitization
with gliadin; results indicated a strong enhancement of the cell-mediated response to gliadin
following this treatment (5). A similar adjuvant property has been very recently confirmed in
another study showing protective immunity against Salmonella by administration of a recombinant
L. casei strain expressing the flagellar antigen (6). Taken together, results emphasize the potential
role of L. casei as vaccine adjuvant, mainly by promoting T cell responses toward a Th1 phenotype.
Nevertheless, the stronger IFN

production induced by L. casei in DQ8 mice was not associated

with the development of enteropathy (5). Accordingly, data highlighted the assumption that a strong
T-cell mediated pro-inflammatory response and the presence of a predisposing HLA molecule are
not sufficient conditions to generate the mucosal damage reported in CD, but further parameters are
requested. Studies are in progress in our lab to define the nature of these parameters.

New strategies for blocking gluten toxicity in CD.
Probiotics are currently under investigation not only for active vaccination, but also for the downregulation of immune responses. This is essentially related to their ability to maintain an
immunological homeostasis in the gut under both normal and disease conditions. In particular, it
has been postulated that Lactobacillus cells may modulate DC properties, including their ability to
activate specific immune responses at mucosal sites. The protective effects of probiotics have been
clearly shown in murine experimental colitis (7). This property can be also extended to foreign
proteins. In fact, lactobacilli producing myelin antigen drastically reduced experimental
autoimmune encephalomyelitis after mucosal administration (8). However, studies on possible
applications of such a strategy in CD are still lacking. On the other hand, considering that the

triggering agent is known in CD, current alternative approaches are addressed to directly modify the
immunostimulatory structure of gluten.
Gluten proteins are characterized by a high content in glutamine and proline residues. In particular,
proline residues make the protein more resistant to digestive proteolysis. In agreement with this
observation, most of DQ2-restricted gliadin epitopes have been shown to be part of an
immunoactive 33mer

-gliadin peptide resistant to digestion by gastric and pancreatic enzymes (9).

Interestingly, treatment of gluten with recombinant bacterial prolyl endopeptidases was found
effective in decreasing the number of immunostimulatory peptides, highlighting the possibility of
developing an oral peptidase therapy for CD (10, 11). In agreement with this hypothesis, a recent
work explored the possibility to use Aspergillus niger prolyl endoprotease (AN-PEP). This enzyme
efficiently degrades gluten peptides and intact gluten proteins (Fig.1). Moreover, the pH optimum
of the enzyme is compatible with that found in the stomach and the enzyme is resistant to
degradation by pepsin. By using a dynamic multi-compartmental in vitro system, that allows
simulation of processes occurring within the stomach and small intestine, gluten degradation was
found strongly accelerated by the presence of AN-PEP in the stomach compartment (12). In
particular, all tested T-cell stimulatory epitopes were degraded by AN-PEP. However, further
studies are needed to verify the usefulness of such strategy in terms of health safety and food
technology.
HLA-DQ2 and -DQ8 molecules normally show a preference for binding peptides containing
negatively charged residues. Instead, gluten proteins are very poor in acidic residues. This
discrepancy was resolved by the finding that gluten becomes a better T cell antigen following
deamidation. A specific role for deamidation has been assigned to tissue transglutaminase (tTG): to
date most of identified T-cell gliadin epitopes become strong T-cell stimulators following a
deamidation reaction catalyzed by this enzyme, which converts specific glutamine residues into
glutamic acid (13). In vitro studies confirmed that the negative charges introduced by the
deamidation process increase the binding affinity of gluten peptides to DQ2 and DQ8 molecules.
On the basis of these findings a new enzyme strategy has been recently explored in our lab. In
particular, we showed that preventive blocking of deamidation sites by transamidation of wheat
flour with a microbial transglutaminase (mTG) from Streptoverticillium mobaraense, was effective
in stopping gliadin activity (Fig.1) (14). In fact, IFN-

production from intestinal T cells of CD

patients resulted completely inhibited as a consequence of the enzyme treatment. In vivo studies are
currently in progress to show the effectiveness of such strategy in CD patients. In terms of food
safety of the treatment, it must be emphasized that covalent attachment of amino acids by enzymatic
procedures is an accepted means of improving the nutritional quality and functional properties of

food proteins. In particular, the occurrence of the isopeptide linkage in protein, catalyzed by mTG,
does not impair the digestibility of the gliadin, as the metabolic step of products of transglutaminase
action occurs largely in kidney, where the isopeptiderepresents a natural substrate for

-

glutamylamine cyclotransferase.
In conclusion, the increased knowledge of the immune mechanisms triggered by gluten in the
GALT, gives now the opportunity to explore very promising approaches in the perspective to
overcome the gluten intolerance in CD patients.
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Figure 1. Pathogenic mechanism and enzyme strategies for CD. In intestinal LP gluten is deamidated by tTG and
increases its binding affinity for HLA-DQ2/DQ8. CD4+ T cells are then activated by deamidated gluten and produce
inflammatory cytokines, mainly IFN, responsible of downstream events leading to the mucosal lesion. Currently tested
enzyme strategies are addressed to preventively destroy the antigen (AN-PEP) or to block the deamidation process
(mTG).
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GARLIC AND LIVER FIBROSIS
G. D’ARGENIO
Liver fibrosis represents a major medical problem worldwide as it is associated with high morbidity
and mortality. It represents a wound-healing response to a variety of chronic stimuli such as
hepatitis viral infections (hepatitis B and hepatitis C) or chronic ethanol consumption .
A progression to liver cirrhosis, leading to a variety of complications, including vascular
hypertension and, ultimately, organ failure, represents the natural history of this pathology.
Thus, there is a considerable imperative to develop antifibrotic strategies that are applicable to liver
fibrosis. Recent developments in understanding the hepatic fibrogenesis underling process
suggested that a recovery from advanced fibrosis is possible .
From the pathophysiological point of view liver fibrosis results from an imbalance between
synthesis and degradation of the extracellular matrix (ECM) proteins, whose excessive deposition
alters organ architecture thus resulting in a functional damage. Together with ECM deposition the
internal formation of lysyl oxidase-mediated covalent cross-linking of collagen, increases ECM
resistance to proteolytic degradation leading to severe and dense fibrosis (6). As demonstrated in
animal models of hepatic and renal fibrogenesis, a major role in this process is played by tissue
transglutaminase (tTG) or type II transglutaminase .
Transglutaminases belong to a family of intracellular and extracellular enzymes which catalyse
Ca2+-dependent reactions, resulting in the post-translational modification of proteins by establishing
ε(γ-glutamyl) lysine cross-links and/or covalent incorporation of di-and polyamines into proteins.
These covalent cross-links might determine the oligomerization of substrate protein(s), which
acquire the peculiar features of resistance to breakage and chemical attack .
The tTG gene is normally expressed in a few cell types localized in particular sites within
mammalian tissues (endothelial cells, smooth muscle cells, and mesangial cells). Several studies on
degenerative diseases indicated that tTG externalized from cells might affect ECM by cross-linking
many proteins, such as collagens, fibronectin, laminin, nidogen, and transforming growth factor β
(TGFβ). TGFβ represents an important link between apoptosis induction, tTG expression, and

fibrogenesis as demonstrated by the finding that tTG activity increased in association to TGF-β and
ECM production after chronic CCl4 intoxication in rats . Anymore the ε-(γ-glutamyl)lysine crosslink, which is undetectable in normal liver tissue, was present extracellularly in the fibrotic livers of
patients with a variety of chronic liver diseases, mostly in inflammatory areas where an intense
remodelling was occurring.
A role for tTG was also proposed in the pathological accumulation of insoluble protein aggregates
that occurs in neurodegenerative diseases such as Alzheimer and Huntington diseases, two diseases
sharing several pathogenetical features with liver damage .
Recent studies have shown the ability of cystamine [ -mercaptoethanolamine disulfide] to
ameliorate clinical and histopathological damage in an animal model of Huntington disease via
inhibition of tTG. The underling mechanism was hypothesized as a competitive action of the
reduced cystamine (cysteamine) as TG substrate. In particular, it was suggested that cystamine is
reduced within cells to cysteamine which amino group may act as a TG substrate resulting in the
formation of β-(γ-L-glutamyl)-Cysteamine bonds. The formation of such bonds would compete
with the generation of other TG-catalyzed reactions that may contribute to neurodegeneration such
as polyamination, protein cross-linking and deamination proteins.
A protective effect of cystamine also in animal model of liver disease was recently reported.
Despite its good efficacy as TG inhibitor, cystamine determines many undesirable side effects, such
as abnormal odor, nausea, and trouble walking, which highly limited its use in humans. In this
study, the possibility to find natural compounds that may act in vivo as inhibitor of tTG was
investigated. Due to its high content of organosulphur compounds, structurally similar to cystamine
and known to have many biological properties, garlic (Allium sativum) was selected as a potential
natural candidate.
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Figure 1. HPLC/MS/MS analysis of GE. Panel A shows the Total Ion Chromatogram (TIC). Peaks
in panels B, C, D were obtained extracting the specific transitions of allin, S-allylcisteine and allicin
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Figure 2.
Liver function tests (AST, ALT, ALP). The ALT level increased in rat with CCl4 was reduced by
Cystamine (Cys) and Garlic Extract (GE) treatments.
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Figure 3.
A) Percentage of collagen fibres quantified by morphometric analysis using Quantimed. The
collagen deposition was significantly reduced by Cystamine (CYS) and Garlic Extract (GE)
treatments.
B) Transglutaminase (TG) activity assayed on liver homogenates by a radioenzymatic method

THE RIGHT FIBRE FOR THE RIGHT DISEASE: AN UPDATE ON THE
PSYLLIUM SEED HUSK AND THE METABOLIC SYNDROME
Giacosa A*, Rondanelli M.**
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The metabolic syndrome refers to the co-occurrence of several known cardiovascular risk factors,
including insulin resistance, obesity, atherogenic dyslipidemia and hypertension. These conditions
are interrelated and share underlying mediators, mechanisms and pathways.
The metabolic syndrome is a clustering of hyperglycemia/insulin resistance, obesity and
dyslipidemia. It is important for several reasons. First, it identifies patients who are at high risk of
developing atherosclerotic Cardiovascular Disease (CVD) and type 2 diabetes (T2D). Second, by
considering the relationships between the components of metabolic syndrome, we may be able to
better understand the pathophysiology that links them with each other and with the increased risk of
CVD. Third, it facilitates epidemiological and clinical studies of pharmacological, lifestyle and
preventive treatment approaches.
There has been recent controversy about its definition. The World Health Organization (WHO) first
developed its definition in 1998 (Alberti and Zimmet, 1998). In 2001, the National Cholesterol
Education Program (NCEP) Adult Treatment Panel III (ATP III) revised a definition for the
metabolic syndrome (National Cholesterol Education Program, 2002), which was updated by the
American Heart Association and the National Heart Lung and Blood Institute in 2005 (Grundy et
al., 2005). According to the NCEP ATP III definition, metabolic syndrome is present if three or
more of the following five criteria are met: waist circumference over 40 inches (men) or 35 inches
(women), blood pressure over 130/85 mmHg, fasting triglyceride (TG) level over 150 mg/dl, fasting
high-density lipoprotein (HDL) cholesterol level less than 40 mg/dl (men) or 50 mg/dl (women) and
fasting blood sugar over 110 mg/dl (Table 1).

Table 1.
IDF (International Diabetes Federation)
Central obesity (defined as waist circumference# with
ethnicity specific values); # If BMI is >30kg/m², central
obesity can be assumed and waist circumference does
not need to be measured and any two of the following:

NCEP ATP III (The US National
Cholesterol Education Program
Adult Treatment Panel III )
requires at least three of the following:









Raised triglycerides : >150 mg/dL (1.7 mmol/L),
or specific treatment for this lipid abnormality.
Reduced HDL cholesterol: < 40 mg/dL (1.03
mmol/L) in males, < 50 mg/dL (1.29 mmol/L) in
females, or specific treatment for this lipid
abnormality
Raised blood pressure : systolic BP >130 or
diastolic BP >85 mm Hg, or treatment of
previously diagnosed hypertension.
Raised fasting plasma glucose :(FPG)>100
mg/dL (5.6 mmol/L), or previously diagnosed
type 2 diabetes. If FPG >5.6 mmol/L or 100
mg/dL, OGTT Glucose_tolerance_test is
strongly recommended but is not necessary to
define presence of the Syndrome.







central obesity: waist
circumference ≥ 102 cm or 40
inches (male), ≥ 88 cm or 36
inches(female)
dyslipidaemia: TG ≥
1.695 mmol/L (150 mg/dl)
dyslipidaemia: HDL-C <
40 mg/dL (male), < 50 mg/dL
(female)
blood pressure ≥ 130/85 mmHg
fasting plasma glucose ≥
6.1 mmol/L (110 mg/dl)

The NCEP ATP III definition is one of the most widely used criteria of metabolic syndrome. It
incorporates the key features of hyperglycemia/insulin resistance, visceral obesity, atherogenic
dyslipidemia and hypertension.
In 2005, the International Diabetes Foundation (IDF) published new criteria for metabolic
syndrome (Zimmet et al., 2005), more focused on the diabetic risk , with lower cut-off values for
fasting glycaemia and waist circumference, as compared to ATP III (Table 1).
The NCEP ATP III definition is applied easily in the clinical setting. Physicians can easily score
patients (and, indeed, motivated patients can score themselves) on the five criteria using easily
measured end points and come up with a ‘yes’ or ‘no’ answer as to whether metabolic syndrome is
present. The metabolic syndrome has been assigned its own ICD-9 diagnostic code: 277.7. Despite
this, there is ongoing controversy about whether metabolic syndrome is a homogeneous disorder or
disease, and whether it merits recognition as a syndrome (Meigs, 2004; Grundy et al., 2005; Kahn et
al., 2005; Reaven, 2006; Grundy, 2007). When considering the pathophysiology, it is important to
recognize that people with isolated components, but who do not fit the definition of metabolic
syndrome, are not at as high a risk for T2D or CVD.

The central features of the metabolic syndrome are insulin resistance, visceral adiposity,
atherogenic dyslipidemia and endothelial dysfunction. These conditions are interrelated and share
common mediators, pathways and pathophysiological mechanisms
There have been many epidemiological studies on metabolic syndrome, focusing on the prevalence
of metabolic syndrome in various populations and the magnitude of risks for T2D, CVD and other
related medical problems, including fatty liver, cholesterol gallstones, polycystic ovary syndrome,
obstructive sleep apnea and gout. US survey data suggest that metabolic syndrome is very common,
affecting about 24% of adults who are 20 to 70 years of age and older. The syndrome is more
common in older people . People with the syndrome are about twice as likely to develop CVD and
over 4 times as likely to develop type 2 diabetes compared with subjects who do not have metabolic
syndrome (Meigs JB, 2002).
Based on current data dietary fibre intake from whole foods or supplements may lower blood
pressure, may improve serum lipid levels,may reduce indicators of inflammations,may lower serum
glucose levels and favour body weight loss. All of these evidences are strongly supported by an
position paper published in 2008 by the American Dietetic Association . A meta-analysis by Brown
L et al (1999) showed that a daily intake of 2-10 grams of dietary fibre, including psyllium,
significantly lowers serum total cholesterol and LDL cholesterol concentrations. US Food and Drug
Adminstration in 2006 authorized a health claim that psyllium husk, beta glucan in oats and beta
glucan in barley can reduce the risk of heart disease. Solubility in water, viscosity, fermentability
,and the kinds and amounts of protein and tocotrienols have been explored as possible basis for this
effect.
In particular, many experimental and clinical studies suggest that psyllium does lower serum and
liver cholesterol concentrations and may increase HDL-cholesterol levels (Liangly Y, et al. 2009).
Psyllium has a greater influence on LDL cholesterol levels than on total serum cholesterol and
triglycerides concentrations (table 2).
Anderson J et al. in his meta-analysis conducted in 2000 concludes that an intake of 10.2 g
psyllium/d lowered serum total cholesterol by 4%, LDL cholesterol by 7%, and the ratio of
apolipoprotein (apo) B to apo A-I by 6%.
Rosa Solà et al. in a paper published in 2007 on Am J Clin Nutr support the evidence that psyllium
husk consumption has beneficial lipid redistribution effects that are different from those of other
soluble fibres The biological mechanisms involved in this cholesterol lowering effect of psyllium
are still under investigation. Some researchers suggest that psyllium binds to and reduces the
reabsorption of bile acids in the small gut (like cholestyramine) increasing cholesterol excretion.

Psyllium could also reduce fat absorption by interfering with digestive enzyme activity. The
coronary heart disease risk reducing effect of psyllium could also be explained by interference in
hepatic cholesterol metabolism by short chain fatty acids produced by bacterial fermentation of this
fibre in the colon. Moreover, it has been shown that Psyllium husk increases the activity of liver 7alpha hydroxylase (Matheson HB et al, 1995).
Table 2.
Number Status of subjects
of
subjects
26
Mild to moderate
hypercholesterole
mia
24
NIDDM with
hyperlipidemia
37
Primary
hypercholesterole
mia
81
CVD

Type of diet

Psyllium TC
(g/day)
Decrea
se (%)
10.2
14.8

LDL- C
Decrease
(%)
20.2

LG
Reference
Decrea
se (%)
12.7
Anderson et
al (1988)

7

19.7

23.7

27.2

High fat

10.2

5.2

7.2

NR

Low fat

10.2

4.2

6.4

28

CVD

Low
saturated fat
Step 1 diet

10.5

3.76

6.9

2.79

248

Hyprcholesterole
mia

10.2

4.7

6.7

NR

Normal
(<300 mg
cholesterol)

Gupta et al
(1994)
Sprecher et
al (1993)
Sprecher et
al (1993)
Sola et al
(2007)
Anderson et
al (2000)

Water soluble fibres moderate post prandial glucose and insulin concentrations in non-insulin
dependent diabetic patients, if taken with meals (Hannan JAMA et al., 2006). Considerable
experimental evidence demonstrates that the addition of viscous dietary fibres slow gastric
emptying rates digestion and the absorption of glucose to benefit immediate post prandial glucose
metabolism and long term glucose control in patients with diabetes mellitus (J. ADA, 2008).
Various human studies indicate the potential for the application of psyllium in improving
postprandial glycemic index and insulin sensitivity (Ziai SA et al, 2005). Moreover, many studies
suggest that addition of psyllium to a conventional diet is a safe approach for improving the
glycemic index and may not adversely affect the bioavailability of dietary minerals and vitamins
(Sierra M et al, 2002). A study by Song YJ et al. (2000) showed that psyllium is able to improve
insulin sensitivity by increasing muscle GLUT-4 protein expression in an animal model, besides
reducing hyperglycemia by suppressing intestinal glucose absorption.
Fibre intake from whole foods or supplements may have benefit (Sprecher et al, 1993) in terms of
weight loss, because fibre displaces available energy and nutrients from the diet and reduces the
absorption efficiency of the small gut. Moreover, increasing the consumption of fibre rich foods and

the addition of viscous fibres to the diet may decrease feelings of hunger by inducing satiation and
satiety.
Galisteo M et al. in 2005 demonstrated that a diet supplemented with husks of plantago ovata
reduces the developement of endothelial dysfunction, hypertension and obesity by affecting
adiponectin and TNF-alpha in obese Zucker rats.
Moreover, a six months randomized supplementation with psyllium fibre, but not with guar fibre
nor standard diet, appears to significantly reduce both systolic and diastolic blood pressure (Cicero
AF et al, 2007), thus confirming a previous observation of Burke V et al, published in Hypertension
(2001).
Therefore, the favourable effect of various fibres and particularly of psyllium, on body weight
reduction and satiety, on cholesterol and tryglycerides levels, on fasting glycaemia and on blood
pressure suggests a potential role of these fibres in the treatment of metabolic syndrome.
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GUT MICROFLORA
Ilya Ilyich Metchnikoff [1, 2], the Nobel prizewinner in Medicine in 1908, believed that
the constitution of the human body presented several disharmonies inherited from
primival mammals such as body hair, wisdom teeth, stomach, vermiform appendix,
caecum and large intestine. In particular he asserted that the large intestine, which is
useful to mammals for eating rough bulky vegetables, is useless in humans. Moreover,
the large intestine is the site of a dangerous intestinal putrefaction which can be
combatted by introducing lactic bacilli cultures into the body, displacing toxinproducing bacteria, promoting health and prolonging life.
Nevertheless, at the beginning of the 20th century the main functions of gut flora were
completely unknown. Only at the end of the century it became clear that intestinal
microflora had several functions, including metabolic, trophic and protective [3].
Metabolic functions are primarily characterized by fermentation of non-digestible
dietary residue and endogenous mucus, savings of energy as short-chain fatty acids,
production of vitamin K and absorption of ions. Trophic functions are based on control
of epithelial cell proliferation and differentiation, and development and homoeostasis of
the immune system. Finally protective functions are connected to the barrier effect and
protection against pathogens.
Luminal microbial cells of gut flora are 10 times more numerous than eukaryotic cells
and are subdivided into 10 - 40 genera, 100 - 400 species and thousands of strains, only
40-80% viable. The small intestine contains only a few species adhering to the epithelia
and some other bacteria in transit. The scarcity of bacteria in the upper tract seems to be

due both to the composition of the luminal medium (acid, bile and pancreatic secretion)
which kills most ingested microorganisms and the phasic propulsive motor activity
toward the ileal end which impedes stable colonization of bacteria in the lumen [3].
By contrast, the large intestine contains a complex and dynamic microbial ecosystem
with a high density of living bacteria reaching concentrations of 1010 - 1012 cells/g of
luminal contents. These concentrations are similar to those found in colonies growing
under optimal conditions on the surface of a laboratory plate.
Nevertheless, many questions are still unanswered: Does every individual have unique
strains of bacteria? Does the composition pattern of the flora of an individual tend to
remain constant with time? Why do dominant fecal species tend to increase with
ageing?
Moreover, only planctonic flora has been studied to date and little is known about
adhesive bacteria [3, 4, 5].
THE BIRTH OF A PROBIOTIC STRAIN
Until the present, the majority of probiotic studies have been conducted in vitro and
often without the use of homogeneous standards. Even those studies regarding
resistance to human biological fluids are dated and have been performed with artificial
or animal secretions.
Probiotics are defined as living microorganisms which resist gastric, bile, and pancreatic
secretions, attach to epithelial cells and colonize the human intestine.
Research over the past twenty years has established implantation in the bowel as the
critical feature a strain must possess in order to influence the intestinal milieu [6]. It is
clear that to improve this characteristic, it would be useful to sample potential probiotics
from among adhesive bacteria on the human intestinal wall (adhesion is a speciesspecific characteristic which is unique to a specific strain) rather than from feces or
plantonic flora.
It is also probable that adhesive bacteria interact to a greater degree with the intestinal
mucosa and therefore with the host as compared to plantonic bacteria, many of which
have little or no influence on the body of the host. In addition, samples withdrawn from
feces contain more anaerobic flora, which represent more than 90% of the bacterial flora
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of the rectum and sigmoid colon, while aerobic and fermentative type bacteria are
predominant in the cecum and right colon. Through the technique of perendoscopic
brushing, modern technology permits withdrawal of samples of adhesive bacterial flora
at any point in the large intestine, providing a focused selection method based on the
desired health or functional claim.
Nevertheless, the birth of a modern probiotic includes many other indispensable stages
and intermediate activities (Table 1) such as strain isolation, characterization,
cultivation, evaluation of biological properties, production feasibility, safety and
efficacy assessments.
FROM SAMPLING TO GROWTH
Only a limited number of studies have been conducted about the presence of probiotic
bacteria in colonic mucosa by biopsies obtained from different parts of the large
intestine [7, 8]. With this approach, a more precise picture of the in vivo adhesion of
new potentially probiotic strains can be obtained [9, 10].
The isolation of potential probiotic strains should no longer be sampled only from
animals or human plantonic flora, but also from adhesive bacteria. This objective can be
achieved through perendoscopic biopsies, a technique already in use but not for this
purpose or by brushing (Figure 1), a technique more acceptable to the Ethics
Committee.
The technique of brushing, which is more physiological and less invasive, permits the
withdrawal of the richest samples, both from qualitative and quantitative points of view.
The brushing technique requires an optimal intestinal preparation, permitting an almost
complete removal of plantonic flora.
After a strain has been isolated and subsequently purified in order to obtain a pure
culture, it must be taxonomically classified. Tools are available for this purpose and
they are neither expensive nor too sophisticated.
It should be noted that the expert consultation jointly set up by the Food and Agriculture
Organization of the United Nations (FAO; see www.fao.org) and the World Health
Organization (WHO; see www.who.int) has strongly advised the use of molecular biology
techniques for the identification of probiotic bacteria [11]. In the same documents the
experts recommended the deposit of probiotic bacteria in an international culture collection
in order to facilitate the assessment and further identification of the active ingredients of
probiotic products.
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Comparison of sequences of rDNA genes is currently considered to be one of the most
powerful and accurate methods for species identification. The huge number of sequences
available in the GeneBank database allows good comparison and identification of strains:
DNA genomic similarities of 70% or greater and a 97% of 16S rRNA sequence similarity.
Sequences of the variable regions of rDNA genes can also be used as a target for highly
specific probes or species specific primers: for these reasons, a series of rapid identification
methods has been developed.
After taxonomic classification, growth curves are developed and duplication parameters
are identified for the specific strain. These are technological data that provide a sound basis
for future industrial processes.
The presence of plasmid DNA is also assessed during this preliminary stage in order to
obtain information on the genomic stability of the strain. As a general rule, the presence of
plasmids is not a reason to discard the strain as a potential probiotic, but the role of this
extra-chromosomal DNA in establishing phenotypes relevant for technological and
probiotic properties must be assessed.
RESISTANCE TO HUMAN SECRETIONS
In order to be effective and confer health benefits to the host, probiotics must be able to
survive passage through the stomach and upper intestine and be present in sufficient
numbers to impact the colon microenvironment. This means they must tolerate the
acidic and protease-rich conditions of the stomach and survive and grow in the presence
of bile acids.
Until the present, all studies evaluating the resistance of potential probiotic strains to
gastric, bile and pancreatic juices have been conducted in vitro, in general utilizing
artificial (simulated) gastric juice, bovine or pig bile and various types of animal
pancreatic extracts.
With respect to resistance to gastric juice, it is well known that most bacteria are
sensitive to gastric juice but have high rates of isolation from feces. Perhaps in vivo
food intake protects bacteria during gastric passage, or there is greater tolerance of
human origin bacteria to secretions of the same origin, as previously reported for bile
[12].
In one recent study by Del Piano et al. [13], seven Lactobacillus plantarum probiotic
strains were tested for resistance to simulated gastric juice as compared with human
gastric juice withdrawn on an empty stomach from healthy individuals. It was noted that
less than 20% of the bacteria survive after an hour of exposure to simulated gastric
juice, while human gastric juice permits a survival rate between 15 and 45% (Figures 2
and 3).
Resistance testing to bile is generally conducted with 0.3% pig or bovine bile (oxgall).
In addition, this testing utilizes different methods and, above all, different preparations
based on either conjugated or unconjugated bile salts, when it has been known for some
time that many strains are particularly sensitive to unconjugated bile salts [12].
In fact, in the study conducted by Del Piano et al. [14], it was demonstrated that many
probiotic strains are clearly less sensitive to human bile than to bovine bile (Figure 4).
In addition to being very perishable and instable, human pancreatic juice is difficult to
find or obtain in adequate quantities. For this reason no data relative to resistance testing

4

in human pancreatic juice has been reported to date. Resistance testing is currently in
progress by same group and preliminary data will be soon available to report.
SAFETY
In theory, probiotics may be responsible for four types of side effects in susceptible
individuals: systemic infections, deleterious metabolic activities, excessive immune
stimulation, and gene transfer [15, 16].
In practice, however, Lactobacilli and Bifidobacteria (and probiotics based on these
organisms) are extremely rare causes of infections in humans [17, 18, 19]. This lack of
pathogenicity extends across all age groups and to immunocompromised individuals.
In fact a large number of Lactobacillus and Bifidobacterium strains have GRAS
(generally recognized as safe) status and many strains have a long history of safe use in
foods [20] or are present in the normal intestinal microbiota of humans. Not
withstanding this, it is vitally important to confirm by testing the safety of novel and
existing starter and probiotic cultures.
The emergence of antibiotic resistant organisms is an ever increasing problem and a
potentially serious threat to public health. In the past few decades, the problem has
escalated as the prevalence of antibiotic-resistant bacteria has increased and multi-drugresistant strains have emerged which could cause disease in humans.
For this reason, the safety profile of a potential probiotic strain is of critical importance
in the selection process. This testing should include determination of the resistance of
the strain to a wide variety of common classes of antibiotics (Table 2) and subsequent
confirmation of non transmission of drug resistance genes or virulence plasmids [21, 22,
23].
Ideally, probiotic bacteria should exhibit tolerance to antimicrobial substances used in
clinical practice but should not be able to transmit such resistance to other bacteria.
The presence of antibiotic-resistant Lactobacillus spp. has already been documented in
wine, cheese [24, 25], poultry, calf, swine [26, 27, 28, 29], pig feces [30, 31, 32],
healthy human feces [33], maize silage[34] and fermented dry sausage [35].
Two types of antibiotic resistance exist. Intrinsic resistance is the inherent capability of
bacteria of a certain species/genus to be resistant to a specific antibiotic. Acquired
resistance is used to define the presence of antibiotic resistant strains within a species
which is usually susceptible to a specific antibiotic. This resistance is acquired either by
mutation of indigenous genes or transfer of antibiotic resistance genes.
Susceptibility testing to antibiotics is most commonly performed by broth dilution
techniques (microbroth or macrobroth) and agar techniques, including the E-test method
(Figure 5) and the classical disk diffusion (DD) method.
However, there is still a lack of agreement on the antibiotic resistance breakpoints for
most antimicrobials in lactic acid bacteria [21, 36, 37, 38].
Distinguishing between intrinsic, non-specific and acquired resistance is a difficult task
which requires the comparison of the antimicrobial-resistance patterns of many lactic
acid bacteria [25]. By comparing antimicrobial-resistance patterns for a set of strains
belonging to the same species, the range of antibiotic susceptibility toward several
classes of drugs can be established. This in turn would facilitate the determination of
rational microbiological breakpoints.
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In addition, cut off values established for different antibiotics would permit the ability
to distinguish atypical resistant strains from the normal susceptible population,
indicating a possible antibiotic resistance acquisition to be further evaluated.
In recent years, a significant increase in the number of individuals who suffer from
allergic pathologies has been reported in Europe and other Western countries, probably
due to a diet which is too little varied and too rich in protein and lipids.
Consumers with food allergies and food intolerances must be fully informed about the
nature and content of the foods they buy. This includes clear labelling of both the
deliberate use of allergenic ingredients and the identification of possible crosscontamination with allergenic ingredients during production of the food.
Effective January 1, 2006 in the United States, the Food and Drug Administration
(FDA) requires food labels to clearly state if food products contain any protein derived
from the eight major allergenic foods: milk, egg, peanut, tree nut (walnut, cashew, etc.),
fish, shellfish, soy, and wheat. Although an individual can be allergic to any food, these
eight foods account for 90% of all food-allergic reactions. New European Community
ingredient listing rules (Directive 2003/89/EC), which amend Directive 2000/13/EC on
the indication of ingredients in food have also been adopted and implemented in
original member states, effective November 25, 2005.
Producers of probiotic cultures should attempt to minimize or, if possible, eliminate the
use of potential allergenic substances (including fermentative substrates based on milk
or cereals ) in their process. Even if these substances are not used in production of the
probiotic strain or other components, there is always the possibility that the final
product may contain potential allergens due to inadvertent or cross contamination
during the productive process of one of its components.
To guarantee product safety, then, analysis to determine potential traces of relevant
allergens in the finished probiotic product and all its components (including the
probiotic culture) is recommended. All analytical methods utilized in the determination
of potential allergenic substances should be the most sensitive available to date and
validated by accredited entities. The final step of the selection process is industrial
feasibility of the probiotic strain to assess the capability of providing cost effective,
industrial scale quantities for clinical and/or commercial use.
STABILITY
It is fundamental to understand that probiotics are living organisms and, as such, they
experience a natural, inevitable decay with time.
Stability is critical to guarantee the efficacy of a probiotic and its ability to induce in the
host the beneficial effects ascribed to the strain in the final product formulation. To be
effective and confer these health benefits, therefore, probiotic cultures must be able to
withstand processing conditions, retain their probiotic properties after processing, and
survive in sufficient numbers in the product during shelf life/storage [39].
Stability of a probiotic is linked to various factors, including the genus, species, strain
biotype and above all the formulation, specifically the composition and quality of other
active ingredients and excipients.
In addition, there are many parameters which influence stability, including water,
temperature, hydrogen-ion concentration (pH), osmotic pressure, mechanical friction
and oxygen.
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Since the decay of the viable cell count is a phenomenon typical of every formulation
(Figures 6 and 7), stability testing must be conducted for every specific finished product
using the same storage conditions which characterize the commercial life of the final
product.
It is well known that many factors affect the survival of lactic acid bacteria after
freezing [40, 41]. These factors include species differences (acidification activities due
to cell sizes, etc.), growth conditions during fermentation (alkali used to neutralize pH,
etc.), harvesting conditions, cryoprotection conditions (cell washing, medium in which
cells are re-suspended after concentration, etc.), and freezing conditions (freezing rate,
storage temperature, etc.).
Consequently, special attention is required by manufacturers at the research phase
(formulation development) and all phases of the production cycle (fermentation,
concentration, cell washing, cryoprotection, freeze-drying, grinding , mixing and
packaging) in order to guarantee the viability of the probiotic culture.
Conditions under which probiotic bacteria (and subsequently the finished products
containing them) are produced and stored should be well defined and controlled to limit
variability in batches and to optimize the viability/efficacy of the probiotic strain in the
final product.
MICROENCAPSULATION
For particularly critical applications, microencapsulation technologies have been
developed and successfully applied using various matrices to protect the bacterial cells
from damage from the external environment, guarantee their improved survival during
gastro-duodenal transit, and enhance their stability profile.
Microencapsulation is the process by which small particles or droplets are surrounded
by a coating to produce capsules in the micrometer to millimeter range known as
microcapsules. The concept of microencapsulation allows the functional core ingredient
(in this case the probiotic bacteria) to be separated from its environment by a protective
coating. Separation of the functional core ingredient from its environment continues
until the release of the functional ingredient is desired (post-stomach for the probiotic).
The technique of microencapsulation has found application in a number of fields
(pharmaceutical, biomedical, agriculture, food, cosmetics, photography, printing,
graphic arts, etc.) and many different processes of microencapsulation exist, including
coacervation, spray-drying, and extrusion to name a few.
Several studies [42, 43, 44, 45, 46] have reported on the technique of
microencapsulation by using gelatin or vegetable gum to provide protection to acidsensitive Bifidobacteria and Lactobacillus.
Microencapsulation provides an effective barrier and protects the cells from degradation
by elements of the external environment and from various stresses present during
production and/or storage. As such, it protects the viability of the probiotic and
improves its shelf life, even at room temperature (Figure 8).
It also maximizes protection of the biological integrity of probiotic products by
guaranteeing improved survival during gastro-duodenal transit to ensure delivery of a
high concentration of viable cells to the jejunum and the ileum.
FROM LABORATORY & FACTORY TO CONSUMER
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Once all these steps have been successfully completed and prior to commercialization, it
is indispensable to evaluate the safety and efficacy of the final probiotic product, first in
laboratory tests, then in animal models and finally in human investigations.
Probiotics can be commercialized as nutritional supplements, pharmaceuticals and
foods. The commercialization of probiotics as a pharmaceutical product requires
significant time, complex and costly research and demonstration of a well defined
therapeutic target.
Both as nutritional supplements or pharmaceuticals, probiotics should be produced and
packaged by a feasible laboratory/factory, which can ensure adequate standards in the
whole process. Nowadays, this requisite is rarely encountered, the rule being that of the
probiotic which passes from the producer to the final seller through one or several
packagers.
Currently, significant development exists in the market of nutritional supplements and
above all functional foods.
Why probiotics in food?
Functional foods can serve a broader target: all people, not just those individuals with a
specific condition. Expecially the elderly people who harbour fewer bifidobscteria and
a higher population of fungi, enterobacteria and clostridia due to reduction of gastric
and bilio-pancreatic secretion, increased intestinal mucosa permeability, impairment of
intestinal moltility and, moreover, psichologic, social, economic and health alterations
related to ageing, such as loneliness, reduced income, use of fast food and drugs(48).
Dieticians claim it is more probable that people will incorporate probiotics in foods
rather than as “pills” into their daily routines.
Moreover, there is a possible synergy with nutrition/functional food “package” (protein,
vitamins, minerals, bioactive, disease-preventing compounds)
Diets containing dairy products may be useful for controlling hypertension and
preventing osteoporosis. When consumed in a food matrix, probiotics survive better
through the gastrointestinal tract. In addition, refrigeration, as is common storage for
many food products, encourages the survival and therefore the efficacy of the probiotic
in the product.
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Table 1
The Birth of a Probiotic Strain – Key Activities

THE BIRTH OF A PROBIOTIC STRAIN
1. sample withdrawal by brushing

9. resistance to pancreatic secretion

2. strain isolation

10. safety evaluation

3. strain identification

11. resistance to freeze-drying

4. typing

12. stability of freeze-dried strain

5. biotype selection

13. microencapsulation

6. growth capacity

14. in vitro studies

7. resistance to gastric juice

15. animal investigations

8. resistance to bile

16. human clinical investigations
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Table 2
Classes of antibiotics and their specific mechanism of action

Chemical
Classes
β-lactam
Glyco peptides

Mechanism of Action/
Interference with Bacterial
Growth

ampicillin, amoxicillin, imipenem,
at cell wall / cell membrane cefoxitin, cefuroxime, cefotaxime,
aztreonam etc.
level
vancomycin etc.
erytromicin, roxithromycin,
clarithromycin, azithromycin etc.
clindamycin etc.

Macrolides
Lincosamides
Tetracyclines

with protein synthesis

Aminoglycosides
at DNA / RNA level

Rifamycins
Sulfamides

tetracycline etc.
linezolid etc.

Oxazolidinones

Quinolones

Antibiotics

folic acid pathway

gentamicin, streptomycin,
neomycin, kanamycin etc.
nalidixic acid, ofloxacin,
ciprofloxacin etc.
rifampicin etc.
sulphamethoxazole etc.
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Figure 1
Brushing technique
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Figure 2
Gastrointestinal resistance of various L. plantarum strains to simulated gastric juice
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Figure 3
Gastrointestinal resistance of various L. plantarum strains to human gastric juice
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Figure 4
Gastrointestinal resistance of various Lactobacillus plantarum strains to 0.3 % human
bile and bovine bile salts
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Figure 5
E-test using Erythromycin on a commercial Lactobacillus spp. strain which is generally
recognised as safe.

The red arrow depicts the value at which the edge of the inhibition ellipse
intersects the strip. This value represents the MIC100 of the selected antibiotic
(minimum concentration of antibiotic which causes a total absence of growth in agar)
for the specific Lactobacillus spp. strain tested.
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Figure 6
Half life of the same Lactobacillus spp. strain in various formulations
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Figure 7
Decay of viable cell count of the same Lactobacillus spp. strain in various formulations
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Figure 8
A microencapsulation technology appropriate for a specific freeze-dried probiotic can
notably improve its stability.
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IMPROVEMENT OF HUMAN HEALTH BY PROBIOTIC ACTIVITIES ON
INTESTINAL MICROBIOTA
C. Cecchini, S. Silvi, M. C. Verdenelli, C. Orpianesi and A. Cresci
Dipartimento di Scienze Morfologiche e Biochimiche Comparate,
University of Camerino, 62032 Camerino, Italy
Synbiotec S.r.l., Spin-off of UNICAM, Via Gentile III da Varano, 62032 Camerino, Italy

Introduction: Probiotics are defined as live microorganisms which when administered in adequate
amounts confer a health benefit on the host. Numerous beneficial effects have been attributed to the
probiotic bacteria mainly by transient modulation of the intestinal microflora of the host and direct
or mediated interaction with the host immune system. In vitro and in vivo experiments have been set
up to select probiotic strains and to establish their activities. In this contest the probiotic potential of
Lactobacillus strains isolated from human faeces (Silvi et al., 2003; Mueller et al., 2006) was
investigated.
Materials and methods: The strains were identified and examined for resistance to gastric acidity
and bile toxicity, adhesion to HT-29 cells, antimicrobial activities, antibiotic susceptibility and
plasmid profile (Verdenelli et al., 2009). Moreover, after the in vitro selection and characterization
of the Lactobacillus strains, the technological properties, the functionality and safety aspects have
been assessed administrating foods enriched with the selected strains (in a combination of 1:1 called
Synbio, Synbiotec S.r.l., Camerino, Italy) to 25 volunteers for 3-months period. The survival of the
probiotic strains through human intestine, the improvement of the intestinal functionality after the
probiotic consumption and also the evaluation of the main genera modulation of microbiota were
studied. The evaluation of volunteers intestinal habits in terms of symptoms and intensity of them
after the probiotic treatment was performed using a scale ranging from 0 (no symptoms) to 5 (high
intensity of symptom).
Results and Discussion: From the results obtained, two strains, L. rhamnosus IMC 501 and L.
paracasei IMC 502, tolerated well low pH and bile acids. In antimicrobial activity assays, both
strains showed inhibitory properties towards selected potential harmful microorganisms,
particularly against Candida albicans. The two selected strains expressed good in vitro adherence to
HT-29 cells increasing this characteristic when they are used in combination and they were resistant
to vancomycin, colistin sulphate, gentamicin, oxolinic acid and kanamycin. The two probiotic
strains were found to withstand the tested foods manufacturing process and to survive during
storage without negative effects on the quality of the products. The two strains were recovered from
1

stools of volunteers after the feeding trial. The results of in vivo study showed that the two bacterial
strains were recovered in 25 out of 25 faecal samples, collected at the end of the consumption
period (day 90), while the strains were detected in three of the faeces samples obtained before the
consumption of probiotic food products. The strains were also still identified in 22 volunteers at the
end of follow-up (day 104). The recovery percentages of the two probiotic strains (fig. 1) reached
the 30% of the Lactobacillus spp. at day 90 and remained high (18% for IMC 501 and 15% for IMC
502) after the wash out (day 104) with respect to the Lactobacillus spp. recovery. Both strains were
recovered from the faecal samples of the volunteers even if in different proportion for each
volunteer. This could indicate that the probiotic strains colonization is host specific and confirm the
high adhesion ability of the two bacterial strains and their persistence also for two weeks after the
treatment.
Regarding the intestinal functionality figure 2 shows that the subjects obtained an enhancement of
the intestinal regularity, and only in the 36% of them a light increase of the faecal volume. A
percentage of 12% of them had constipation and 8% had flatulence. The monitoring of the main
bacterial genera in the faecal samples of subjects before, during and after the probiotic food intake
are reported in figure 3 where are showed the mean values of bacterial counts obtained for each
sampling. None statistically significant results, except for Lactobacillus and Bifidobacterium genera
were present. Lactobacillus and Bifidobacterium genera showed a significant higher concentration
during the treatment than before and after the wash out. It can be also observed a reduction, even if
not significant, of the clostridia and enterobacteria. Similar results were obtained also by other
studies (Saito et al., 2001 and Zanini et al., 2007) where the increase in lactobacilli during the
dietetic treatment enhanced the growth of lactic acid bacteria and the reduction of the potential
harmful bacteria such as clostridia and enterobacteria. Moreover in in vivo studies performed by
Roderick (1999) showed that the colonization of new species in in a well-established microfora it’s
quite rare and it happens often with a transitory manner.
Conclusions: L.. rhamnosus IMC 501 and L. paracasei IMC 502 present favourable strain-specific
properties and their higher adhesion ability when used in combination, confirmed by both in vitro
and in vivo studies, indicate that Synbio may be used as health-promoting dietary component.
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CURCUMIN AND LIVER FIBROSIS
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Turmeric, derived from the plant Curcuma longa, is a gold-colored spice commonly used in the
Indian subcontinent, for traditional medicine, food preservation and as a yellow dye for textiles.
Curcumin, which gives the yellow color to turmeric, was first isolated almost two centuries ago, and
its structure as diferuloylmethane was determined in 1910. Since the time of Ayurveda (1900 B.C.)
numerous therapeutic activities have been assigned to turmeric for a wide variety of diseases and
conditions, including those affecting the skin, respiratory and gastrointestinal systems, pain,
wounds, sprains, and liver disorders.
Extensive research within the last half century has proven that most of these activities, once
associated with turmeric, are due to curcumin. Curcumin has been shown to exhibit antioxidant,
anti-inflammatory, antiviral, antibacterial, antifungal, and anticancer activities and thus may be
potentially useful against various malignant diseases, type 2 diabetes, allergies, arthritis,
Alzheimer’s disease, and other chronic illnesses [1, 2].
The effects of curcumin are mediated through the regulation of various transcription factors, growth
factors, proinflammatory cytokines, protein kinases, and other regulatory enzymes.

In addition,

curcumin possesses several functional groups that exhibit antioxidant activity [3] allowing it to
modulate redox-signaling pathways in different cells. It also activates intracellular antioxidant
defense systems through stimulation of nuclear factor-erythroid-2-related factor 2 (Nrf2), a
transcription factor which binds to the antioxidant response element in the regulatory region of
several genes encoding for proteins related to antioxidation, cytoprotection, and detoxification [4].
Curcumin also exerts potent anti-inflammatory effects via inhibition of pro-inflammatory cytokines
and chemokines, adhesion molecules, cyclooxygenase-2, tissue factor and inducible nitric oxide
synthase. These suppressive effects are due to the inhibition of the NF-κB pathway and other proinflammatory signaling pathways including AP-1, Egr-1, STAT proteins and MAP kinases [5, 6].
The chemopreventive and chemotherapeutic effects of curcumin have also been well documented.
Curcumin inhibits cell proliferation, induces apoptosis and growth arrest in different phases of the
cell cycle (depending on cell type) and inhibits angiogenesis. Several mechanisms are reported to
mediate these effects,including activation of peroxisome proliferator-activated receptor γ (PPAR-γ),
degradation of p53, activation of pro-apoptotic genes, downregulation of survival genes (e.g. Bcl2),

and inhibition of NF-κB, AP-1, Akt, MAP kinases and other signalling pathways [6, 7, 8].
Curcumin also triggers apoptosis by activating caspase-3 and caspase-9, and by changing the
nuclear morphology and phosphatidylserine translocation [9]. In human breast cancer cells,
curcumin stimulates cancer cell apoptosis through regulation of oncogene expression and p53dependent induction of Bax [10].
Curcumin is also emerging as a potential therapeutic compound in chronic liver diseases, which
represent a major cause of morbidity and mortality worldwide. Curcumin exerts beneficial effects in
animal models of liver injury and cirrhosis [11, 12].
Particular attention has been recently dedicatedto the possible interference of curcumin with the
process of fibrogenesis. Liver damage, caused by viruses, alcohol and other toxins, leads to a
chronic inflammatory process with progressive hepatic fibrosis, where normal hepatic tissue is
replaced with collagen-rich extracellular matrix. This process, if left untreated, eventually results in
cirrhosis. Hepatic stellate cells (HSCs) play a central role in the progression of fibrosis. Following
liver injury, HSCs are activated and proliferate producing pro-inflammatory cytokines and
chemokines, growth factors, pro-fibrogenic cytokines (including connective tissue growth factor
CTGF) and metalloproteinase inhibitors resulting in a collagen-rich extracellular matrix that
progresses to fibrosis. Several signalling pathways are involved in these processes [13]. Induction
of HSC apoptosis is associated with reversal of fibrosis [14] and therefore targeting HSC activation
and proliferation may help to prevent or reverse fibrosis.
In HSCs, curcumin exerts several antioxidative, anti-inflammatory, antifibrogenic and
antiproliferative effects. Bruck et al. [12] demonstrated that curcumin inhibits hepatic fibrosis in a
rodent model by reducing oxidative stress and inhibiting HSC activation and collagen α1(I) gene
expression. In vitro, curcumin induces apoptosis and inhibits activation and proliferation of HSCs.
In addition, it prevents formation and accumulation of extracellular matrix inhibiting collagen α1(I),
fibronectin and α-smooth muscle actin gene expression, and enhancing matrix metalloproteinase-2
and -9 expression and suppressing CTGF expression [15]. Several intracellular signalling pathways
are modulated by curcumin in HSCs including ERK, JNK, AP-1, PPAR-γ and NF-κB [16].
In addition, curcumin is most likely to activate Nrf2 in these cells since inhibition of HSC activation
by curcumin requires de novo synthesis of the major cellular antioxidant glutathione and activation
of glutathione-regulated gene expression [17], which requires this pathway. Chen, Xu and coworkers have previously demonstrated the importance of the PPAR-γ pathway in curcumin's effects
on HSC activation, proliferation and matrix-metalloproteinase expression [16]. However, roles for
NF-κB and the ERK MAP kinase pathway are less clear although both ERK and NF-κB activation
are closely associated with HSC activation and NF-κB is an important regulator of oxidative stress

and expression of inflammatory cytokines. Chen and co-workers have also demonstrated that
curcumin activation of PPAR-γ results in the inhibition of NF-κB activation in HSCs, and that both
NF-κB and the ERK - MAP kinase pathway are required for the expression of CTGF, a key
fibrogenic growth factor produced by HSCs [16]. The results suggest that ERK -MAP kinase may
act upstream of NF-κB and that this kinase is also required for collagen α1(I) expression.
More recently, the use of curcumin has been suggested for the treatment of experimental
nonalcoholic steatohepatitis. Leclercq et al. [18] have demonstrated that curcumin administration to
mice fed a methionine and choline-deficient diet results in improvement of inflammation and
hepatocellular damage. We have recently obtained data in a similar model, investigating the effects
of curcumin on the long-term, fibrogenic evolution of experimental steatohepatitis in mice [19].
Curcumin inhibited generation of hepatic oxidative stress, and intrahepatic inflammation. Fibrosis
was evident after 8 or 10 weeks of diet and was significantly reduced by curcumin. Curcumin also
decreased intrahepatic gene expression of procollagen type I and tissue inhibitor of metalloprotease1, together with protein levels of α-smooth muscle-actin, a marker of fibrogenic cells. Thus,
curcumin administration effectively limits the development and progression of fibrosis also in mice
with experimental steatohepatitis.
The results of these studies suggest that curcumin can target several pro-inflammatory and
fibrogenic pathways and therefore may be a potential therapeutic approach for hepatic fibrosis.
Pharmacokinetic studies, however, suggest that oral administration results in low bioavailability.
Pharmacologically active concentrations are achievable in tissues that are directly exposed to oral or
topical curcumin including the colon, skin, eye and airways [20] and this suggests that alternative
routes of administration may be necessary for curcumin to be a successful therapy for hepatic
fibrosis.
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EXPERIMENTAL MODELS TO INVESTIGATE THE EFFECT OF
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Epidemiological and experimental studies indicate that dietary habits strongly

affect

the

development of colon cancer, one of the leading causes of cancer death in the Western World (1).
For instance, while high-caloric/high-fat diets have been demonstrated to increase the risk of colon
cancer, others dietary components, such as plant-derived foods show a consistent protective effect
(2). Given this strong influence of diet on colon cancer risk, it has been suggested that colon
carcinogenesis could be at least in part prevented increasing the consumption of potentially
protective foods. Accordingly
using

chemoprevention, a strategy designed to contrast carcinogenesis

nutritional or pharmacological agents (3), has attracted much interest both at clinical and

experimental levels. In this context, is very important to have appropriate models to screen
potential preventive substances, with approaches such as detection of cancerous or precancerous
lesions in rodent systems. Among these models, 1,2-dimethylhydrazine (DMH) and azoxymethane
(AOM)-induced colon cancer (AOM/DMH model) is commonly used since tumours induced by
these carcinogens develop through a multistep process similar to that observed in human colorectal
cancer (4). Interestingly, many genetic and molecular alterations found in human colon
carcinogenesis such as alterations in the Wnt signalling or K-RAS mutations, are also found in
AOM/DMH tumours (5, 6). Importantly, it has been demonstrated that the same dietary variations
that affect colon cancer in humans also affect AOM/DMH-induced colon carcinogenesis in rats (4).
An other important feature of the AOM/DMH model is the possibility to study preneoplastic lesions
(4, 6). Although tumours represent the best endpoints for evaluation of the chemopreventive
effects of natural or pharmacological agents, long-term carcinogenesis experiments are time and
animal consuming. Preneoplastic lesions, representing an early step in the tumour development, are
the ideal endpoint to be used as biomarkers in short-term carcinogenesis studies, especially if these
lesions are easily identifiable in the whole colon. Accordingly, preneoplastic lesions such as
aberrant crypt foci (ACF) (7) or mucin depletd foci (MDF) that we recently described in rats and in
humans at high risk (8) have been used as a surrogate cancer biomarkers.
Using this experimental model we have studied in the past years the

effect on colon

carcinogenesis of various food components such as prebiotics, probiotics and polyphenols extracts
from various sources (9, 10). Polyphenols from tea and other beverages such as wine, have been

regarded with interest as possible chemopreventive agents against colon cancer. We have
demonstrated that red wine polyphenols administered with the diet to F344 rats for 16 weeks
inhibited colon carcinogenesis induced by AOM or DMH (9, 11). We also documented that
polyhenolic extracts from black tea but not from green tea decreased colon carcinogenesis in rats
(9). Moreover, the tumours from the black tea group, and to a lesser extent those from the wine
group, had a significantly increased apoptotic index in comparison to tumours in controls, thus
indicating that black tea and wine extracts can protect against AOM-induced colon carcinogenesis
with a mechanism probably involving an increased apoptosis in tumours (9). We have also been
interested in the effect of prebiotics and probiotics on colon carcinogenesis (10). Prebiotics such as
fructans, and probiotics such as Lactobacilli or Bifidobacteria, or a combination of prebiotics and
probiotics (synbiotics), are thought to be protective against colon cancer. Therefore, we studied
whether the prebiotic inulin enriched with oligofructose (Raftilose- Synergy1), probiotics
(Bifidobacterium lactis (Bb12) and Lactobacillus rhamnosus (LGG) or synbiotics (a combination
of the two) protect rats against AOM-induced colon cancer. Synbiotics were also tested in a shortterm experiments measuring MDF as a cancer end point. Rats were divided into: Controls; PRE,
fed Synergy1; PRO, fed LGG and Bb12; PREPRO, fed Synergy1, LGG and BB12. Ten days
after beginning the diets, rats were treated with AOM (15 mg/kg s.c x 2 times); dietary treatments
were continued for the entire experiment. Fifteen weeks after AOM, Synergy rats had significantly
less precancerous lesions in the colon than Controls. Thirty-one weeks after AOM, we observed
a

slight, not significant effect of probiotics in reducing malignant tumours. Rats treated with

Synergy1 (both PRE and PREPRO

groups) had

a significantly lower number of tumours

(adenomas and cancers) than rats without Synergy1 (10). We also showed that prebiotics decrease
colon proliferation, a parameter correlated with cancer risk, thus indicating a protective effects of
prebiotics in colon carcinogenesis (10 ). Interestingly, this

positive effect in an experimental

model, has been recently confirmed in a randomized, double-blind, placebo-controlled trial in
humans of a synbiotic food composed of the prebiotic Synergy1 and probiotics LGG and BB12 as
described above in the carcinogenesis experiment (12). The study was conducted in 37 colon
cancer patients and 43 polypectomized patients. We obtained fecal and blood samples before,
during, and after the intervention, and colorectal biopsy samples were obtained before and after the
intervention. The effect of synbiotic consumption on a battery of intermediate biomarkers for colon
cancer was examined demonstrating that several colorectal cancer biomarkers such as proliferative
activity in the colorectal mucosa are altered favourably by synbiotics (12). In conclusion, using the
AOM/DMH model we demonstrated protective effects of various food components. Moreover,
the results of a pilot study with the same prebiotics used in the experimental study indicate that

beneficial effects of these foods are observed also in humans at high risk, thus confirming the
relevance of the AOM/DMH model to study chemopreventive substances.
Acknowledgments. Supported by Fondo Ateneo ex-60% of the University of Florence.
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Introduction

Inulin is a carbohydrate belonging to a class of compound know as fructans. Because inulin is
resistant to digestion in the upper gastrointestinal (GI) tract, it reaches the large intestine essentially
intact, where it is fermented by endogenous bacteria (1). Thus, it is classified as soluble dietary
fiber. Physiological effects of inulin are not limited to colonic environment, but they can involve
metabolic pathways as well. Soluble dietary fibers such as inulin and oligofructose have been
shown to modulate serum lipids in animals, but attempts to reproduce effects in man have produced
conflicting results (2), probably as a consequence of different pathways between animals and
humans or the experimental food used. However, several benefits on lipid metabolism deriving
from inulin administration have been hypothesized not only for persons suffering for metabolic
diseases (e.g. diabetes and hypercholesterolemia), but also for healthy subjects (3). In normal
lipidemic subjects, effects on serum triglycerides have been reported as the dominant features with
a modest change in total and LDL cholesterol. A recently performed meta-analysis of available
studies to quantify the effects in humans of dietary inulin-type fructans has shown that the intake of
inulin significantly reduced serum triacylglycerol concentrations (4). Impaired fasting glucose and
impaired glucose tolerance, as well as glucose levels just below the diagnostic threshold for
diabetes, deserve much attention in relation not only to the combined risks of dyslipidaemia and
dysglycaemia, but also to the onset of metabolic syndrome. This syndrome refers to a constellation
of risk factors including elevated plasma glucose concentrations, dyslipidemia, hypertension, and
abdominal obesity. Although this condition typically occurs during middle age or later in life, it is
possible, with increasing childhood obesity, that metabolic syndrome affects young adults and even
adolescents and children (5). Different lines of evidence suggest that higher intake of fiber may
somehow protect against metabolic syndrome (6). Besides, along with their metabolic capacities,
inulin and oligofructose have been proved to affect gastrointestinal (GI) motility, particularly
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gastric and colonic motility, improving relaxation and increasing stool frequency in constipated
subjects (7).
On these bases, the aim of this study was to determine in healthy young subjects assuming a
controlled diet whether the addition of 11% inulin enriched pasta to the diet could provoke changes
in lipid and glicidic parameters as well as in gastrointestinal motility, recorded as gastric emptying
(GE).

Patients and Methods

The study featured a randomized double blind crossover design consisting of a baseline
assessment and two 5-weeks study periods (11% inulin-enriched pasta or control pasta diet: 100
g/day) and a wash-out period (8 weeks) in between, with a 2-weeks run-in period. The formulation
of the inulin-enriched pasta administered was as follows: 86% semolina, 3% durum wheat vital
gluten, 11% inulin. Inulin from chicory (Raftline HP-Gel) was supplied by Orafti (Tienen,
Belgium). The average degree of polymerisation was >23 units of fructose or glucose. Standard
pasta was composed of 100% durum wheat semolina. As to the pasta shape, each formulation was
made up into long pasta (spaghetti) and short pasta (rigatoni) in a pilot pasta-making plant (Namad,
Rome, Italy). Twenty-two healthy male volunteers were enrolled and 15 completed the study. The
mean age was 18.8 ± 0.7 years, height 176 ± 6 cm, weight 73.7 ± 14.6 kg, body mass index (BMI)
22.8 ± 2.3 kg/m2. They denied having dyspepsia or other GI diseases and did not take any
medication. Information on the healthy status of subjects was obtained at the moment of enrolment
during an examination consisting of an interview on the current diet, lifestyle and medical history,
and a physical examination. GI symptoms were assessed by a specific questionnaire and on food
records. Throughout the study (run-in period and intervention periods), the subjects consumed a
controlled diet and abstained from alcohol or heavy physical activity. Blood was drawn in the
morning, with the subjects fasting for at least 12 hours, collected in chilled bags and then stored at 80°C until laboratory analyses. Fasting glucose concentration, serum fructosamine, glycosylated
haemoglobin (HbA1c), serum insulin levels, total plasma cholesterol, triglycerides, and High
Density lipoprotein (HDL) fraction were all measured by commercially available kits. The
ultrasound gastric emptying (GE) examinations were always performed by the same investigator
(MC) using a real-time apparatus (UF4000, Fukuda-Denshi Co. Germering, Germany) equipped
with a 3.5 MHz convex probe. Antral measurements were made before the test meal and at regular
30-min intervals up to 300 min after the standard meal (55% carbohydrates, 30% protein, and 15%
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fat, caloric content 513 Kcal). The Friedman repeated measures analysis of variance on ranks with
Dunn’s post test was used to compare the effects of different dietary treatments.
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Results
Lipidic parameters at baseline and during the study diets are reported in Table 1. Statistically
significant differences between baseline, control pasta, and inulin-enriched pasta diets were found
in HDL-cholesterol (P =0.004), total cholesterol/HDL-cholesterol ratio (P=0.006), and triglyceride
(P =0.04) concentrations.
Table 1
Variables
Cholesterol (mg/dL)

Baseline
159.0 a
(129.0-185.0)

LDL-ch (mg/dL)

89.0 a
(74.0-117.0)

HDL-ch (mg/dL)

Cholesterol/HDL-ch

LDL-ch/HDL-ch

TG (mg/dL)

Control pasta
169.0 a
(116.0-234.0)
101.2 a
(55.0-163.6)

Inulin-enriched pasta
154.0 a
(105.0-214.0)
85.6 a
(50.4-131.4)

39.0 a

44.0 ac

53.0 bc

(29.0-65.0)

(31.0-61.0)

(30.0-73.0)

3.6 a

3.5 a

2.8 b

(2.7-5.5)

(2.1-6.3)

(2.3-5.8)

2.1 a

2.1 a

1.6 a

(1.5-3.2)

(0.9-4.4)

(1.1-3.5)

88.8 a
(46.0-169.0)

84.0 ac
(35.0-134.0)

68.0 bc
(37.0-128.0)

Glycemic parameters at baseline and during the study diets are reported in Table 2. In all the
tables, data are reported as median and the range. For each row, median values not sharing a
common superscript differ significantly (P< 0.05).Fasting glucose level in the inulin-enriched pasta
group was significantly lower (P=0.044) than that in control group.
As regards the glycemic indexes, significant differences between baseline, control pasta, and
inulin-enriched pasta diets were found in fructosamine (P=0.048) and HbA1c (P=0.040). Finally,
analyzing the ultrasound parameters, a delayed gastric emptying was found in the group that
assumed inulin-enriched pasta. Particularly, a significant difference (P=0.008) among the groups
was found for the final GE time, Fig. (1). The all pairwise multiple comparison post-test assessed
the significance of differences between the inulin-enriched pasta diet vs. both baseline and control
pasta group.
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Table 2
Variables

Baseline

Control pasta

Inulin-enriched pasta

Fasting Glucose

4.88a

4.86ab

4.73b

(mmol/L)

(4.3-6.2)

(4.17-6.0)

(4.12-5.11)

Frucotsamine

310.5 a

293.0 ab

264.5 b

(234.0-65.0)

(31.0-61.0)

(30.0-73.0)

(mg/dL)
HbA1c

5.2 a

5.0 ab

4.8b

(mg/dL)

(4.3-5.8)

(4.4-5.5)

(4.2-5.5)

Insulin

7.25 a

7.14a

8.03a

(mg/dL)

(2.7-5.5)

(2.1-6.3)

(2.3-5.8)

Figure 1
Final Time
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considering that metabolic disorders begin early in life and even

"normal" levels of triglycerides can pose a significant risk of heart disease (8). Additionally, the
finding of increased HDL-cholesterol concentrations is in agreement with data previously obtained
in vitro and may show preventive value, since HDL-cholesterol concentration is negatively
associated with atherosclerotic plaques (9). Our study reported a slight but clear effect not only on
fasting glucose, but also on both fructosamine and HbA1c that were significantly lower in the group
treated with inulin-pasta compared to baseline. These data confirm the additive effect on
metabolism of the association of non-digestible oligosaccharides and a low glycemic index food
such as pasta. This is of note, since our subjects were all within the range of normal values of
glycemic parameters. As regards GI motility, interestingly, GE time was slower at the end of the
intervention diet respect to the control diet. The prebiotics may delay gastric emptying and/or
shorten small intestinal tract transit time. This may be via SCFAs produced from the
oligosaccharides in the colon that may be involved in the so-called "ileocolonic brake". This brake
refers to the GE inhibition by nutrients reaching the ileo-colonic junction. Besides, SCFAs, through
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a humoral pathway involving polypeptide YY, could modify upper motility by either inducing
relaxation of the proximal stomach and lower esophageal sphincter, or by delaying GE. In turn, a
slower GE can induce a slowing absorption of nutrients, reducing the postprandial elevation of
blood glucose and so maintaining a better glucose homeostasis, not only after acute administration,
but also as a result of a chronic administration of fiber.
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PROBİOTİCS İN ACUTE PANCREATİTİS
Tarkan KARAKAN, MD.
Gazi University, Department of Gastroenterology, Ankara, Turkey

Acute pancreatitis is a potentially life-threatening condition that is characterized
clinically by abdominal pain, nausea, and vomiting and biochemically by elevations of lipase
and/or amylase (1). The incidence of acute pancreatitis appears to be rising. Incidence ranges
in the UK from 150 to 420 cases per million population (2, 3). In the US, it is increasing by
about 5% per year (4). Severe acute pancreatitis (SAP) is frequently associated with necrosis
of the gland, and the principal late complication is infection of the necrosis (5). In addition to
early mortality from organ failure, late infectious complications have a mortality of about 10–
30% (6). Small bowel bacterial overgrowth and subsequent bacterial translocation are held
responsible for the majority of these infections (7). Attempts to diminish infectious
complications with prophylactic antibiotics have been unsuccessful (8, 9). Another strategy
using probiotics has been proposed to reduce the infection of necrosis by intestinal bacteria
(10-13).
Severe acute pancreatitis is frequently associated with necrosis of the gland, and the
principal late complication is infection of the necrosis. The gut barrier plays an important role
in severe acute pancreatitis; in fact, gut barrier integrity prevents bacteria translocation
resulting from an atrophic and leaky gut, and reduces the systemic inflammatory syndrome of
the pancreatitis from gut atrophy (5).
The maintenance of gut barrier integrity is one of the goals in the treatment of severe
acute pancreatitis. Unfortunately, two meta-analyses (14, 8) and two double-blind, placebocontrolled trials (15,16) have failed to show a beneficial effect about the antibiotic
prophylaxis for the patients with severe acute pancreatitis. So another method using probiotics
has been proposed to reduce the infection of necrosis by intestinal bacteria. One experimental
study is effective in reducing microbial translocation in pancreatitis (17). The studies of Oláh
et al. 2002 (18) and Oláh et al. 2007 (16) found enteral feeding with probiotic was effective in
reducing infections and mortality, as well as reducing the number of surgical interventions. In
contrast, Besselink et al. 2008 (4) found probiotic did not reduce the risk of infectious
complications and was associated with an increased risk of mortality. It has shown that enteral
feeding with probiotic had not produced a satisfactory effectiveness for patients with acute
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pancreatitis. Using probiotic could not reduce the risk of infections and mortality, nor change
the mean duration of hospital stay and decrease the cases of requiring surgical operation.
There are 3 main studies of probiotics in SAP and there is only one study including
prebiotics without probiotics (table 1).
Table 1: Overview of the studies of pro- and prebiotics in SAP.
Author,

Number of

Study

year (Ref.)

participants

design

Besselink,

296

DB-RCT

2008 (7)

Probiotic or Prebiotic

Result

“Ecologic 641” (Lactobacillus

24

acidophilus, Lactobacillus casei,

probiotics

Lactobacillus

compared with nine (6%) in the

salivarius,

group

died,

placebo group (relative risk

Lactococcuslactis,
Bifidobacterium

(16%) patients in the

bifidum, and

2.53, 95% CI 1.22-5.25)

Bifidobacterium lactis)
Olah, 2007

62

DB-RCT

"Synbiotic 2000"

Lower rate of SIRS, MOF and

(19)

late

organ

failure

in

the

probiotic group.
YM

Li,

25

Unclear

Jinshuangqi

The time of abdominal pain

2007 (20)

alleviation,

serum

amylase

restoration, the incidence rate of
complications and mean inhospital time were significantly
decreased.
Karakan,

60

DB-RCT

Fructooligosaccharide

The median duration of hospital

2007 (21)

stay was shorter in the study
group. Deaths occurred in 6
patients (20%), 2 in the study
group and 4 in the control
group.

Olah, 2002
(18)

45

Unclear

Lactobacillus

plantarum

299

(Live bacteria and heat-killed)

Lower

rate

of

pancreatic

necrosis and abscess in the
probiotic group, however LOS
is not significant.

DB-RCT: Double blind-randomized controlled trial, SIRS: Systemic immune response
syndrome, MOF: Multiorgan failure, LOS: Length of hospital stay

Prebiotics are usually combined with probiotics and applied as synbiotics in SAP (4,
19). There is only one study comparing prebiotic (without probiotic) versus placebo in SAP
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(21). In this study, 60 patients (30 SAP, 30 controls) were given isocaloric and isonitrogenous
nasojejunal feeding in the early period of pancreatitis. Study group received
fructooligosaccharide containing fiber (15 g/day). The median duration of hospital stay was
shorter in the study group [10±4 (8-14) days vs. 15±6 (7-26) days] (p<0.05). The median
value of days in intensive care unit was also similar in both groups [6±2 (5-8) days vs.
6±2 (5-7) days]. The median duration of EN was 8±4 (6-12) days vs. 10±4 (6-13) days in the
study and control groups, respectively (p>0.05). Deaths occurred in 6 patients (20%), two in
the study group and four in the control group. The mean duration of APACHE II
normalization (APACHE II score < 8) was shorter in the study group than in the control group
(4±2 days vs. 6.5±3 days, p<0.05). The mean duration of CRP normalization was also shorter
in the study group than in the control group (7±2 days vs. 10±3 days, p<0.05).
Conclusion
Probiotics are not safe adjuvants for patients with SAP after the recent study of
Besselink et al. However, data from other critical ill patients who were safely treated with
probiotics raises many questions. It is probable that a new study is underway (in a proper
design and inclusion criteria) to clarify this discrepancy. Until then, probiotics should not be
administered to patients with SAP.
Another important issue is: are prebiotics safer alternatives to probiotics in patients
with SAP? In the near future, I hope that these questions will be answered by well-designed
studies.
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EFSA RULES FOR HEALTH CLAIMS IN FOODS
L. Morelli
Istituto di Microbiologia UCSC Piacenza Italy
lorenzo.morelli@unicatt.it

At the end of 2006 the European Union approved a Regulation allowing the use of nutritional and
health claims for food and food supplements. Two kinds of health claims have been allowed: the
first ones referring to the functions of the body, including psychological, behavioural functions and
weight control. These claims are also called “generic claims” as it is assumed that these functional
properties could be shared by all food containing the selected active ingredient(s). The second
group of allowed claims will refer to reduction of disease risk; in this case the authorisation will be
specific for each food product applying for the claim. Probiotics are among the active ingredients
most present in foods applying for first kind of claims and the substantiation of the scientific
background supporting the request of claims is the challenge for 2009 of the scientists providing
their advice to EFSA.
The definition itself of “probiotics” which implies beneficial effects on health is therefore
considered by EU as an health claim per se.
Opinions issued by EFSA at the moment (july 2009) dealing with probiotic claims were all
negative; it is therefore of interest to discuss the criteria followed by the NDA panel of EFSA in
such an valuation.
The evaluation scheme followed include:
1.

Characterisation of the food/constituent

2.

Relevance of the claimed effect to human health

3.

Scientific substantiation of the claimed effect

Characterisation: in assessing probiotic foods it seems relevant to have a well detailed
characterization of the bacterial strains, their ability to survive during shelf-life and period of use,
their interaction with the food matrix
Specific problems for probiotics; could be the assessment of:
a) the variability from batch to batch;
(b) analytical methods applied;
(c) stability studies, storage conditions and shelf-life.

Relevance of the claimed effect: a clear link between health and the use of the applying product is to
be established. Just an example specific for probiotics: the claim:” probiotics help to maintain a
good (healthy) gut microbiota” is probably not clearly linked with an health effect. Understanding
the link between health and the microbial ecology of the gut seems then of paramount relevance for
supporting claims for probiotics.
Scientific substantiation: results of specific, human-based studies are to be provided. Of peculiar
interest for probiotics is the request of a cause and effect relationship between consumption of the
food and the claimed effect in humans, including strength, consistency, specificity, dose-response,
and biological plausibility of the relationship.This means that mechanisms of action are at least to
be proposed on the basis of scientific evidences.
A problem is also posed by the paucity of dose-response studies available up to now for
probiotics clearly points out one the need that this area of investigation is to be addressed in the next
future by scientists, if they really want to transform into products their research.
Development of probiotic-specific biomarkers is also necessary based on microbial and also
non-microbial analysis. Long term studies have to provide the link between microbial composition
of the gut ecosystem and the health status.

Lessons from probiotics genome sequence: the example of L. paracasei B 20160
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CONCEIVING HEALTH CLAIMS FOR FOOD IN INFANCY
Guarino A, Buccigrossi V, Mari C.
Dept. of Pediatrics, University Federico II, Naples, Italy
In Europe, foods that may have effect on human health, i.e. foods with health claims, have been generally
regulated by rules pertaining to the products they are incorporated into and the health claims proposed for
those products are used for advertising. Under the EU's Novel Foods laws, only functional foods that can
demonstrate a history of safe use obtained starting May 1997 are eligible to remain on the market without
Novel Foods approval.In addition, the legislation requires all health claims to be evaluated by the European
Food Safety Authority (EFSA) and passed back to the EC for publication (or rejection).
Foods with health claims are traditional foods in their natural state, or foods that have been modified or
enriched with functional components, in order to provide health benefits beyond their nutritional properties.
Starting January 2010, health claims by foods will be evaluated by the European Food Safety Agency
(EFSA) and the evaluation will be based on solid data and how the claims are supported by scientific
evidence. Without a positive evaluation by EFSA, foods with health claims will no longer be allowed to
market with the claimed indications. According to EU Regulation 1924/2006, nutrition and health claims
indicate a beneficial nutritional or physiological effect. Health claim "means any claim that states, suggests
or implies that a relationship exists between a food category, a food or one of its constituents and health”.
EFSA provides a guidance for assessment of the scientific evidence for health claims in order to assist
industry in preparing applications for health claims by foods. Pertinent studies for substantiation of a claim
should provide compelling proof that:
(a) the claimed effect of the food/constituent is relevant for human health,
(b) a cause and effect relationship exists between the consumption of the food/constituent and the effect in
humans such as the strength, consistency, specificity, dose-response, and there is biological plausibility of
the relationship,
(c) the quantity of the food/constituent and pattern of consumption required to obtain the claimed effect
could reasonably be achieved as part of a balanced diet,
(d) the specific study group(s) in which the evidence was obtained is representative of the target population
for which the claim is intended.
Foods with health claims are actually located at the interface between food and drugs. It is expected that they
are free from side effects, have no contraindications and –possibly- cost less than drugs. On the other hand, it
is likely that a clinical effect obtained by a nutrient is somehow less evident, or less intense than that
obtained by a drug, although it could be more prolonged. As a consequence, foods with health claims may be
prevalently indicated for adjunctive treatment –in association with drugs, or for prevention rather than
therapy. This also implies that a clinical effect by foods, being less evident than a drug-induced effect, is
generally more difficult to prove than an effect by a drug.
Foods with health claims encompass medical foods, foods for special dietary use, pharmafoods, dietary
supplements, nutraceuticals. Probiotic-enhanced dairy foods, plant polysaccharides and a variety of other
prebiotic or non prebiotic substances may exert positive effects on health and body function particularly in

infants and young children. However only few claims are supported by scientific evidence whereas the vast
majority is based on marketing rather than scientific grounds. Evidence required for pediatric claims has
more stringent criteria compared to claims related to adult populations. This is due to the fact that foods for
children have an added value for growth and development and children are appropriately regarded as a
sensitive group of customers. Interestingly, in pediatrics an effect on health may be age-related, which poses
further problems for obtaining compelling evidence of a claim.
The typical foods with health claims in infancy are milk formulas. There are several ingredients that have
been added to cow’s milk formula to obtain clinical effects. The standard composition of infant formula has
been indicated in a recent position paper by ESPGHAN. In that paper, “optional ingredients” to be
considered for addition to standard composition with the aim of obtaining effects on infant’s health, are
discussed in details (1). Previously ESPGHAN released two commentary papers respectively on prebiotics
(2) and probiotics (3) addition to foods, stating that the evidence of beneficial effects was too preliminary to
recommend routine addition to infant formula.
Several applications (dossiers) for probiotic

strains claiming beneficial effects on health have been

submitted to the European Safety Agency, often relating to individual probiotic strains, and an increased
value is expected for those eventually approved.
EFSA completed the evaluation of folders on some probiotics, generally with negative results (available at
http://www.efsa.europa.eu) The main problems that led to rejection were related to strain characterization,
and some of the results reported in the applications to EFSA came from strains other than those claiming the
effect on health. The other major problem was the definition of the claimed clinical effect.
However the application for authorization for health claims remains problematic. In particular EFSA rejected
many probiotic-related health claims because a cause-effect relationship between the food and the claimed
effect was not established in a target group with clear features. According to EFSA expert panel, while
studies in animal or in vitro may provide supporting evidences, human data are essential for substantiation of
a specific claim.
The scenario that opens in January 2010 offers extraordinary opportunities for improvements in human
nutrition. However to obtain a true improvement, there is need for a close interaction between parties,
including food producing companies, scientists, regulatory agencies (EFSA) and customers.
A major point of such interaction is that the entire process of obtaining a “true” (or EFSA-approved) health
claim should be dealt in close cooperation between companies and scientific experts. The latter may either be
involved to propose a claim for a food or a food for a health effect (initial conceiving), or become involved
subsequently, upon request by companies, to test a claim. The company should not directly perform such
testing.
Companies may find an obvious advantage in asking a full service to scientists from initial conceiving to
compilation of a dossier to EFSA. EFSA experts evaluate all evidences in terms of strength, consistency and
biological plausibility, taking into account the quality of individual studies and with particular regard to the
population group for which the claim is intended and the conditions of use proposed for the claimed effect.
Specific skills needed for successful application range from the ability to perform a professional literature
evaluation to the design and running of a clinical trial and to the compilation of an application to EFSA.

Overall it appears that there are distinct approaches to support a claim and that there is a need for a close
interaction between food companies and the scientific community.
The new rules require that a claim is started based on the consumer needs, and goes through a working
hypothesis, the evaluation of available data based on systematic analysis of best evidence. Then the project
to substantiate a specific claim is designed and its feasibility should be checked. It is essential that the
scientific component includes a full range of experts, including pediatric scientists, food technologists,
microbiologists, statisticians. A claim may be supported at least in part by data already available. However,
in the vast majority of cases, it is expected that further evidence is needed and that this may include clinical
trails. Depending on the claim, search for evidence could be carried on a by a task force of primary care
pediatricians proficient in collecting clinical data from common archives. Nurses trained in research may
support the study. The clinical trial should be designed and performed under the guidance a of scientists with
established expertise in pediatric health claims by functional foods with a consistent curriculum of
publication in the field. The experimental approach is likely to be rather expensive as it needs to be
sufficiently large and well controlled and extended to cover the time of observation sufficient to answer the
questions.
Infant formula is the main target of health claim in pediatrics. The concept of mimicking human breast milk
has been overcome by the concept that, while human milk remains an inimitable optimal food in the first
year of life, infant formula my be enriched by specific components with the aim of obtaining specific effects
on health. Through research and innovation, (such as the addition of long-chain polyunsaturated fatty acids
(LCPs), nucleotides, probiotics or prebiotics), products are being constantly improved to the benefit of
infancy. The competition in industry has led to a wide availability of various products, all meeting the
criteria of the standard composition, but differentially enriched with functional additives or moieties.
The European infant formula and follow-on formula legislation is regulated by Commission Directive
2006/141/EC on infant formula and follow-on formula. Directive 2006/141/EC seeks, in summary, to ensure
that:
a.

the essential composition of infant formulae and follow-on formulae satisfy the nutritional requirements
of infants in good health as established by generally-accepted scientific data

b.

the labelling of infant formulae and follow-on formulae allows the proper use of such products and
promotes and protects breastfeeding

c.

the rules on composition, labelling and advertising are in line with the principles and aims of the
International Code of Marketing of Breast-Milk Substitutes ('the Code')

d.

information provided to careers about infant feeding does not counter the promotion of breastfeeding

Food companies will need to face a new challenge in the interest of consumers. The largest companies
generally have a research and development structure which often include food technologists and biologists
and often one or few physicians. However, this does not include a clinical setting.
Conceiving and proving a claim on clinical grounds is generally not what companies do. Generally, research
institutions, including university hospitals or health structure that have a consistent background in scientific
research set up trials to fulfill the need in providing support to market. However the changes introduced in

EU will open a major need for high quality research in close cooperation between companies, scientists and
regulatory authorities.
Research institutions active in the field of children nutrition and health should provide adequate
infrastructure to food companies when a claim is proposed for food, along the following lines:
1. screen the literature for available data
2. evaluate the quality and strength of information using professional evaluators
3. carefully re-evaluate the claim based on data available
4. decide whether the information is sufficient to support that claim
5. file an application
6. if additional data are needed, prepare a project with detailed time line and a budget.
The research institution should have:
1. an established and consistent capacity to perform high quality research in clinical effects on health in
pediatric populations;
2. the ethical committee available
3. a net of primary health care pediatricians trained in research and adopting the same computer
program,
4. research nurses, statisticians, dieticians, microbiologists, and obviously, high quality medical
scientists active in infant and children nutrition and capable to prepare a report to support a claim
5. laboratories capable to perform investigations in nutrition, gastroenterology, immunology, possibly
with non invasive tests.
The logical approach by a research institution would be to challenge the claim using stringent criteria in
order to provide compelling evidence of the benefits on health. The eventual approval by EFSA would
largely reward the investment in research.
In conclusions, most of claimed effects by foods on health are yet undefined. Although there is evidence that
selected functional foods have benefits on health and well-being, the vast majority of claims are not
supported by evidence.
It is likely that consistent resources will be shifted from advertisement to scientific research in order to obtain
proof of health claims. However the interaction between companies and scientists need to be designed with
the aim of transferring the advantage of the new rules to the target of the initiative: the consumer and specifically- the children.
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FUNCTIONAL FOODS OR NUTRITIONAL DRUGS: DOES DOSE
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Yvan Vandenplas, Thierry Devreker, Bruno Hauser
UZ Brussel, Brussels, Belgium
Yvan.vandenplas@uzbrussel.be

Introduction
Probiotics are living micro-organisms, that when ingested in sufficient large amount have a
health promoting effect on the host (1). However, this definition is open for interpretation. It
is unclear what “a sufficient large amount” means, as it is likely that the adequate amount will
be strain-dependent. It can also be questioned why the micro-organisms need to be living,
since heat-killed probiotic bacteria are not without any effect. Studies with heat-killed
lactobacilli have shown both positive and negative effects: a shortening of the duration of
diarrhoea and adverse reactions necessitating the preliminary ending of a trial (2,3). For the
non-specialist, the identification of the micro-organisms is difficult and confusing, as names
for some strains may differ over time.

Probiotic products
Each probiotic organism or product is different. Fermented food, mostly dairy products but in
some regions it can be as well fermented vegetables or fish, is part of many traditional
cuisines. Fermented food is certainly part of healthy eating habits, but has a limited shelf life,
contains a limited number of bacteria, and needs cold storage. Most of the natural probiotic
strains have a very poor resistance to gastric acid and bile, and to many antibiotics. Food
industry discovered the potential of an enormous market. When probiotics are used by health
care professionals in the prevention and treatment of disease, they are regarded as “good
quality products” as can be expected from any medicine. Industry selected some of the
“better” strains and put them in food, mainly in yogurts and milk drinks. Clinical research has
been performed with some of these probiotic dairy drinks (eg. Actimel, Activia, Yakult),
resulting in rather supported claims for some of these products. Industry sometimes prefers to
put probiotic bacteria in capsules, sachets, etc. The probiotic products presented in “capsules”
cause a lot of confusion to the consumer and health care professional because of the similarity
of their presentation to real medicines. Some products are commercialised as “drops” or
“drinkable capsules”. However, most of the probiotic products are registered as a “food
supplement” and not as “medication”. The regulation and legislation for food supplements is

in no way comparable to the requirements for medication. Regarding quality control and
labelling, the rules for food supplements are much less stringent than for medication: it is
accepted by the legislation that the content of the product of a food supplement (or dairy
drink) might be different from the labelling. Different authors analysed commercialised
probiotic dairy products and food supplements. It was shown that the majority of these
products contain different strains than those mentioned on the label, and that - if present - the
amount of micro-organisms detected differs from the label (4,5). In 2002, in only about 10 %
of these products on the Belgian market the strains mentioned on the label were found in the
product (5). Often it is impossible for the consumer and very difficult for the prescriber to
separate “the good” from the “the bad” products because lack of quality control. Well
designed clinical studies (prospective, double blind, placebo controlled) with the
commercialised product will help the health care professional to select and advice only these
products for which there is clinical evidence of benefit. Registration as “medication” offers
the best guarantee to be a good quality product. However, also for the products registered as
“medication”, indications should be restricted to the claims that are accepted on the druglabel. Summarizing: the attitude of the health care professional should not be different for
probiotics as for any therapeutic or preventive intervention: only these products (and not the
strains!) should be recommended for which there is clinical evidence of efficacy.

Clinical trials
Clinical trials with probiotic products are mandatory. In vitro studies on the mechanisms of
action of the strains are of major interest to understand “why and how” the selected strains act
on the host. As an example, adherence to the gastrointestinal mucosa can be nicely shown in
“in vitro” condition for some strains (6). While in the clinical situation, the pathogen is
already adhering to the mucosa, resulting in a steric hindrance for the probiotic to adhere (7).
A probiotic yoghurt was developed with an in vitro strong activity against Helicobacter
pylori; the clinical trial, however, showed a lack of efficacy of the product (8). Synergetic
mechanisms between different strains have been demonstrated, such as a better adherence of
Bifidobacteria bb12 in the presence of Lactobacillus rhamnosus GG (9). Each probiotic strain
has its own specificities (10). Summarizing: clinical studies with each commercialised
product in each claimed indication are needed.

Dose-effect studies
The literature on a dose-effect relation is extremely limited. A study from 1997, showed a
better efficacy of a high dose (1010 cfu) L. reuteri in the treatment of rotavirus induced
diarrhoea compared to a low dose (107)(11). A decrease on duration of diarrhoea with a
higher number of micro-organisms could not be repeated in studies with L. rhamnosus GG,
Bifidobacterium Lactis Bb12, Streptococcus thermophilus TH4 (12,13), suggesting there
might be also a plateau-effect: a dose above which additional strains does not result in greater
efficacy. Although faecal colonization for L. Reuteri was shown to be dose-dependent, the
incidence of watery stools seemed not to be dependent on the administered dose, despite the
fact that the incidence was significantly smaller in the three probiotic groups compared to the
placebo group (14). In other words: the relation between “numbers” of micro-organisms and
efficacy is not always clear. An in vitro study showed a clear relation between the amount of
probiotic bacteria (Lactobacillus acidophilus (strain LB)) and decrease in viability of
pathogenic E coli C1845 bacteria (15). Elmer et al. showed in a trial with Saccharomyces
boulardii in patients with recurrent Clostridium difficile disease that the rate of relapse was
inversely related to the degree of colonization: the more yeast that was found in the stools, the
lower the relapse rate (16).

In conclusion
Each strain is different. Although “generally regarded as safe”, because of the increasing
widespread use of probiotic micro-organisms, the question of safety of needs further attention
(17). The major challenge for the future of probiotic micro-organisms is to limit the medical
use to the products in the indications that have been tested in well designed clinical trials. The
prescription without clear evidence for benefit is the major pitfall for these products.
Moreover, since in certain specific conditions, probiotics have been shown to cause also
clinical deterioration (18).

References.
1. FAO/WHO. Guidelines for the Evaluation of Probiotics in Food. Report of a Joint
FAO/WHO Working Group on Drafting Guidelines for the Evaluation of Probiotics in Food.
London Ontario, Canada. April 30 and May 1, 2002.

2. Xiao SD, Zhang DZ, Lu H, Jiang SH, Liu HY, Wang GS, Xu GM, Zhang ZB, Lin GJ,
Wang GL. Multicenter, randomized, controlled trial of heat-killed L. acidophilus LB in
patients with chronic diarrhea. Adv Ther 2003;20:253-60
3. Kirjavainen PV, Salminen SJ, Isolauri E.. Probiotic bacteria in the management of atopic
disease: underscoring the importance of viability. J Pediatr Gastroenterol Nutr 2003;36:223-7
4. Hamilton-Miller JM, Shah S, Smith CT. "Probiotic" remedies are not what they seem. BMJ
1996;312:55-6
5. Temmerman R, Pot B, Huys G, Swings J. Identification and antibiotic susceptibility of
bacterial

isolates

from

probiotic

products.

Int J Food Microbiol. 2003;81:1-10
6. Coconnier MH, Liévin V, Bernet-Camard MF, Hudault S, Servin AL. Antibacterial effect
of the adhering human Lactobacillus acidophilus strain LB. Antimicrob Agents Chemother
1997;41:1046-1052
7. Bernet MF, Brassart D, Neeser JR, Servin AL.. Lactobacillus acidophilus LA 1 binds to
cultured human intestinal cell lines and inhibits cell attachment and cell invasion by
enterovirulent bacteria. Gut 1994;35:483-48
8. Wendakoon CN, Thomson AB, Ozimek L. Evaluation of the therapeutic effect of a yoghurt
developed for the eradication of Helicobacter pylori. Digestion 2002;65:16-20
9. Juntunen M, Kirjavainen PV, Ouwehand AC, Salminen SJ, Isolauri E. Adherence of
probiotic bacteria to human intestinal mucus in healthy infants and during rotavirus infection.
Clin Diagn Lab Immunol 2001;8:293-6
10. Weizman Z, Asli G, Alsheikh A. Effect of a probiotic infant formula on infections in child
care centers: comparison of two probiotic agents. Pediatrics. 2005;115:5-9
11. Shornikova AV, Casas IA, Mykkänen H, Salo E, Vesikari T. Bacteriotherapy with
Lactobacillus reuteri in rotavirus gastroenteritis. Pediatr Infect Dis J 1997;16:1103-7
12. Basu S. Paul DK, Ganguly S, Chatterjee M, Chandra PK. Efficacy of high-dose
Lactobacillus rhamnosus GG in controlling acute watery diarrhea in Indian children: a
randomized controlled trial. J Clin Gastroenterol. 2009;43:208-13.
13. Mao M, Yu T, Xiong Y, Wang Z, Liu H, Gotteland M, Brunser O. Effect of a lactose-free
milk formula supplemented with bifidobacteria and streptococci on the recovery from acute
diarrhea. Asia Pac J Clin Nutr 2008;17:30-4
14. Karvonen A. Safety and possible anti-diarrhoeal effect of the probiotic L. reuteri after oral
administration to neonates. Clinical Nutrition 2001;20(suppl3):63 (abstr 216)

15. Lievin-Le Moal V Amsellem R, Servin AL, Coconnier MH. Lactobacillus acidophilus
(strain LB) from the resident adult human gastrointestinal microflora exerts activity against
brush border damage promoted by a diarrhoeagenic E. coli in human enterocyte-like cells.
Gut 2002;50:803-11
16. Elmer GW, McFarland LV, Surawicz CM, Danko L, Greenberg RN. Behaviour of
Saccharomyces boulardii in recurrent Clostridium difficile disease patients. Aliment
Pharmacol Ther 1999;13:1663-8
17. Moran JP, Walter J, Tannock GW, Tonkonogy SL, Sartor RB. Bifidobacterium animalis
causes extensive duodenitis and mild colonic inflammation in monoassociated interleukin-10deficient mice. Inflamm Bowel Dis 2009;15:1022-31
18. NASPGHAN Nutrition Report Committee. Clinical efficacy of probiotics: review of the
evidence with focus on children. JPGN 2006;43:550-7

THE SUCCESSFUL HISTORY OF PROBIOTICS IN ACUTE
GASTROENTERITIS
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ABSTRACT
The rationale for the use of probiotics to treat and prevent diarrheal diseases is based on the
assumption that they modify the composition of the colonic microflora and act against enteric
pathogens. Evidence from several meta-analyses of randomized controlled trials (RCTs)1 2 3 4
has consistently shown a statistically significant effect and moderate clinical benefit of some
probiotic strains in the treatment of acute watery diarrhea, mainly rotaviral, in infants and
young children mainly. Only 2 meta-analyses focused exclusively on the efficacy of only
single probiotic microorganisms and found beneficial effects of Lactobacillus GG5 and S.
boulardii.6 An up-date of these meta-analyses that includes recently published data show that
the use of Lactobacillus GG is indeed associated with a significant reduction in diarrhea
duration (10 RCTs, 1924 children, weighted mean difference [WMD] –0.9 day, 95% CI –1.4
do –0.3) (Szajewska et al. unpublished data). The same applies to S. boulardii (7 RCTs, 944
children, WMD -1.1, 95% CI -1.6 to -0.5) (Szajewska et al. unpublished data). A metaanalysis evaluating the effect of administering other clearly defined, single-organism,
probiotic preparation or an equally well-defined combination of probiotic microorganisms is
infeasible. With few exceptions, such as Lactobacillus GG, S. boulardii, there are seldom data
from more than single studies on given probiotic microorganism(s).
Overall, the beneficial effects of probiotics in the management of acute infectious diarrhea
seem to be: (1) moderate; (2) strain dependent; (3) dose dependent (greater for doses >1010–
1011 CFU); (4) significant in cases of watery diarrhea and viral gastroenteritis but not in cases
of invasive bacterial diarrhea; (5) more evident when treatment with probiotics is initiated
early in the course of the disease; (6) more evident in patients living in developed countries.
Given the available evidence, the European Society for Paediatric Gastroenterology,
Hepatology and Nutrition and the European Society of Paediatric Infectious Diseases Expert

Working Group7 recently stated that selected probiotics with proven clinical efficacy (e.g.,
Lactobacillus GG, S. boulardii) that are administered in appropriate dosages, according to the
strain and the patient population, may be used as an adjunct to rehydration therapy for the
management of acute gastroenteritis in children. Other probiotic strains may also be used
provided their efficacy is documented in high-quality RCTs.
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The main targets for functional nutrition in paediatrics: from lab to health

METABOLIC SYNDROME
A NAMI (Nutrition, Allergy, Mucosal Immunology and Intestinal Microbiota) study
report

Erika Isolauri, MD, PhD; Kirsi Laitinen, PhD
Department of Paediatrics, the Functional Foods Forum, and Department of
Biochemistry and Food Chemistry; University of Turku; Finland

The first goal of nutritional management is directed towards a balanced diet, to
promote healthy growth and development in children, and the prevention of direct
diet-related deficiencies. Second target is the prevention of nutrition-related chronic
diseases. Indeed, evidence for programming by early nutrition has been established in
experimental and epidemiological studies linking markers of early nutrition to risk of
chronic diseases, such as atopic disease, atherosclerosis, diabetes, hypertension and
obesity, in adulthood. The current research interest is directed towards invention of
novel dietary compounds with specific effects in health promotion and management of
diseases beyond the nutritional impact of food. Probiotics, live microbial food
ingredients that are beneficial to health, may be a good candidate for this objective.
Probiotics belong to the beneficial bacteria in the healthy gut microbiota.

The gut microbiota may represent the most important foundation of maturational
signals to the developing immune system. Indeed, altered gut microbiota composition
has been associated with development of allergic and autoimmune disorders [1] and,
recently, with obesity [2]. Based on experimental studies, intestinal microbes enable
hydrolysis of indigestible polysaccharides to easily absorbable monosaccharides and
also fermentation of carbohydrates to short-chain fatty acids in the distal gut. On the
other hand fat storage is promoted by activation of lipoprotein lipase as a consequence
of fasting indced adipocyte factor suppression. Consequently, glucose is rapidly
absorbed and fatty acids excessively stored, both of which processes boost weight gain
[3].

Recent NAMI (Nutrition, Allergy, Mucosal Immunology and Intestinal Microbiota)

2
research group studies tend to substantiate the notion that the composition of the gut
microbiota and body weight are linked [2, 4]. Mother’s weight and BMI prior to
pregnancy correlated with higher numbers of Bacteroides, Clostridium and
Staphylococcus in faecal samples [4]. Specifically, excessive weight gain during
pregnancy was associated with high Bacteroides numbers while women with normal
weight gain tended to harbour higher numbers of bifidobacteria in their gut
microbiota. Furthermore, we detected decreased numbers of faecal bifidobacteria in
infants who later became overweight or obese [2]. The obese children were identified
from a prospective follow-up study at the age of 7 years, according to the International
Obesity Task Force criteria. Normal-weight children were selected from the same
cohort and matched for gestational age and body mass index at birth, mode of
delivery, probiotic supplementation, duration of breastfeeding, use of antibiotics
during infancy, and frequencies of atopic diseases and atopic sensitization.

Obesity is also characterized by low-grade systemic inflammation resulting from the
production of a variety of pro-inflammatory and anti-inflammatory factors such as
adipokines, cytokines and chemokines. The generation of leptin and pro-inflammatory
cytokines, such as tumour necrosis factor (TNF)-, diminish the activity of regulatory
cells and promote insulin resistance [5]. A recent study in normoglycaemic pregnant
women showed that dietary counselling with probiotics improved blood glucose
control during and after pregnancy offering potential means for prophylactic and
therapeutic management of sequel of glucose disorders [6]. This result is of particular
importance also for the child considering the programming effect. The intrauterine and
immediate postnatal period may comprise a window of opportunity for interventions
aiming to reduce the risk of metabolic disorders in both mothers and infants. Indeed,
the concomitance of elevated blood glucose concentrations, insulin resistance and
dyslipidaemia with activation of inflammation pathways is related to an enhanced risk
of a range of metabolic disorders, including obesity and cardiovascular disease which
effects are carried over to the child. The modification of gut microbiota and regulation
of inflammatory pathways controlling the systemic and gut local immune responses
may reduce the risk of metabolic syndrome.

3
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PROBIOTICS AND FOOD ALLERGY
Michele Miraglia del Giudice, Emilia Alterio, Serena Caggiano, Francesco P. Brunese.
Pediatric Dept. II° University of Naples

The allergic diseases have increased significantly in recent years in all western
countries and the cause of this increase should be sought between changes that have
taken place in the environment and lifestyle. In the early ages of life, a reduction in
the intestinal microbial colonization, resulting in the improvement of health
conditions, is one of the most accredited hypothesis to explain this phenomenon.
Microbial exposures are important in the development of allergic disease. Reduced
exposure to infectious organisms is strongly associated with allergic sensitization that
are uncommon in children who spend their childhood on a farm. May be this reflect
an increased exposure to specific bacterial products such the endotoxin
lipopolysaccharide. The protective effect of microbial exposures against allergic
disease may be greatest in the early life. The intestinal microbiota promote both
intestinal mucosal barrier function and immune development.
The bacterial intestinal flora plays an important role not only in the maturation of
humoral responses, especially the IgA, but also in the polarization of the immune
system by promoting the development of Th1 or Th2 cytokines. The Th2 “allergic”
phenotype is associated with an increased production of IgE and eosinophils, while
Th1 immune response induce mainly a function of intracellular killing.
The relationship about the intestinal microflora and the development of immediate
type hypersensitivity to food allergens were investigated but the authors didn’t find
any differences in the composition of intestinal microflora in children with food
allergy and in children without food allergy. The use of probiotics in the treatment of
food allergy has been widely investigated by several studies principally for atopic
dermatitis (AD). In a recent study of Brouwer et al. there was a significant
improvement in AD in food sensitized children treated with probiotics but not in
children sensitized to environmental allergens. These data suggest that probably, the

beneficial effect of probiotics in AD may be related to local effects on the
gastrointestinal tract. The possibility to prevent the beginning of food allergy in high
risk children were investigated in many studies. The opposite results achieved
between the studies raises the question that different probiotic strains might have
different properties for an effect on food allergy.
In conclusion, the modulation of commensal bacteria of the gut with probiotics may
be an effect on both the prevention and treatment of food allergy. Other studies will
be needed to confirm these data.

INTESTINAL INFLAMMATION
Stefano Guandalini, University of Chicago

A large body of evidence supports the notion that bacteria play a major role in
maintaining the integrity of intestinal – as well as systemic - immune function. In
addition, it has become apparent that dysregulation of the intestinal microbiota may lead
to a number of inflammatory consequences. As a consequence, research has focused on
the role that probiotics may have in the prevention and/or treatment of intestinal
inflammatory conditions, both in vitro and in vivo; and in animal systems as well as in
humans. While their areas of application have been many, inflammatory conditions of the
gastrointestinal tract – both infectious and non-infectious – understandably have received
the most attention by investigators. In fact, on one side probiotics display features, such
as anti-inflammatory action and enhancement of the gut barrier, that seem logically suited
to be helpful in conditions such as inflammatory bowel disease (IBD); and on the other,
there is convincing evidence that the inflammation in IBD results from an altered
mucosal immune response to luminal bacterial antigens, thus suggesting that the use of
live microorganisms may have a positive impact on shifting the microbial balance of the
enteric flora. Support for this hypothesis comes also from a study showing that children
with Crohn’s disease treated with exclusive and partial polymeric enteral nutrition and
experiencing remission with this regimen also showed profound changes in their
microflora, as measured by temperature gradient gel electrophoresis [1].
But arguably the most important attribute that makes probiotics appealing for use in
intestinal inflammation is their ability of regulating the host mucosal immune response.
As reviewed in [2], probiotics are internalized by the M cells and then interact with
dendritic cells to activate both T and B cells’ response. As a result, anti-inflammatory
cytokines, including IL-10, are produced

[3, 4]. In addition, probiotics reduce

inflammatory response elicited by bacteria or other inflammatory stimuli by suppressing
the production of proinflammatory cytokines. This effect has been shown in different
animal models and for various strains , including Lactobacillus GG[5], L. casei Shirota
[6], E. coli Nissle 1917[7] and, directly in patients with IBD, for L. casei DN114-01 [8]

and the patented probiotic preparation VSL#3 [9]. Vanderpool et al.[10] recently
reviewed mechanisms of probiotic action that may be involved in controlling intestinal
inflammation.
In addition to actively regulate inflammation, probiotics have also been shown to
stimulate epithelial cells’ health by promoting the integrity of the tight junctional barrier
between enterocytes. This effect has been shown in numerous animal models and in
relation to a variety of agents causing disruption of tight junction function. Examples
include VSL#3 in a murine model of colitis [11]; Lactobacillus GG in CaCo2 cells
monolayers on the hydrogen peroxide-induced disruption of tight junctions and barrier
function [12]; Lactobacillus rhamnosus and L. acidophilus in Shigella dysenteriae
infection in rats [13]; Bifidobacterium infantis in IL-10-deficient mice [14]; strains of
Bifidobacterium lactis and Lactobacillus Salivarius in CaCO2 cells challenged by
Escherichia coli O157:H7[15, 16]; Bifidobacterium lactis and Lactobacillus fermentum in
CaCO2 cells against the damage induced by gliadin [16]; E. coli Nissle 1917 in T84 cells
challenged with EPEC strain E2348/69 [17]; and the heat-killed Lactobacillus
acidophilus strain LB in HT cells [18].

Data in children are currently quite limited. The conditions that have been more
investigated and/or appear more promising, are: acute gastroenteritis (AGE), necrotizing
enterocolitis (NEC) – a life-threatening event occurring mostly in premature infants and IBD, with results quite promising for ulcerative colitis (UC). Recent evidence
indicates that probiotics may be useful also in irritable bowel syndrome (IBS), a
condition that can in part be post-inflammatory.
As for AGE, more than 100 studies and several meta-analyses have been published. In
general, it can be concluded that some species (especially Lactobacillus GG and
Saccharomyces boulardii) are effective in children of developed countries in reducing the
duration of diarrhea and preventing a protracted course [19].
The same strains have been found effective in reducing the incidence of post-antibiotic
diarrhea, an event occurring in up to 40% of children on antibiotics and often due to
Clostridium difficile [20].

The use of probiotic strains in NEC has been one of the most promising development: a
recent meta-analysis[21] concluded that enteral probiotics supplementation significantly
reduced the incidence of severe NEC (stage II or more) [RR 0.32 (95%CI 0.17, 0.60)]
and of mortality [RR 0.43 (95% CI 0.25, 0.75]. Various preparations were studied,
including Lactobacillus GG, L. acidophilus and B. infantis; B. breve; Lactobacillus
bifidus, streptococcus thermophilus and Bifidobacterium infantis; and Saccharomyces
boulardii.
While found largely ineffective in Crohn’s disease [22], probiotics appear now more
promising in ulcerative colitis. A recently published pediatric randomized clinical trial on
probiotics is a study on 29 children with VSL#3. Miele et al. [23] enrolled children with
a new diagnosis of ulcerative colitis of mild or moderate degree and randomly assigned
them to receive either prednisone and mesalamine plus placebo or prednisone and
mesalamine plus VSL#3. After remission was obtained, prednisone was gradually tapered
and patients were kept on the remaining drugs. At the end of induction therapy (4 weeks)
significantly more patients were in full remission if on VSL#3; colonoscopic and
pathological scores assessed at 6 and 12 months were also significantly better in the
children on VSL#3; and, finally, the percentage of patients free from relapse at 1 year
(80% vs 30%) was significantly better for the children on the probiotic. Positive results of
this probiotic mixture for the same type of patients (children with mild-to-moderate
ulcerative colitis) were shown also by Huynh et al [24] in a pilot, open-label study on 13
patients. In this setting, the administration of VSL#3 for 8 weeks resulted in remission in
56% of children (n = 10) and in response in 6% (n = 1), while 39% (n=7) had no change
or worsening. Of interest, rectal biopsies showed a bacterial taxonomy change after the
probiotic.
Finally, we have provided evidence in a recently completed multicenter trial[25] that
VSL#3 is efficacious in ameliorating symptoms in pediatric patients with IBS. A total of
59 children completed the study. Compared to placebo, VSL#3 resulted in a significant
(p<0.05) improvement in the primary endpoint, the subjective assessment of relief of
symptoms; as well as in 3 out of 4 secondary endpoints: abdominal pain/discomfort
(p<0.05), abdominal bloating/gassiness (p<0.05), and family assessment of life disruption

(p<0.01). No significant difference was found (p=0.06) on the stool pattern. No untoward
side effect was recorded in any of the patients.
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PROBIOTICS AND FUNCTIONAL GASTROINTESTINAL
DISORDERS IN CHILDREN
M.A. Benninga, Department of Pediatric Gastroenterology and Nutrition, Emma Children’s
Hospital/AMC, Amsterdam, The Netherlands, m.a.benninga@amc.nl
Abdominal pain and chronic constipation are the most frequent gastro-intestinal complaints in
childhood. Although there is evidence that gastrointestinal flora is important in gut motility, there is
little evidence that gut flora is abnormal in these two clinical entities. Recent data suggest that
Lactobacilli and bifidobacteria increase stool frequency and decrease consistency in healthy infants
and older children. But, according to several reviews, the evidence of probiotics for efficacy in both
abdominal pain and constipation is limited. Fiber supplements, lactose-free diets, and lactobacillus
supplementation are sometimes effective in the management of children with recurrent abdominal
pain and irritable bowel syndrome. Several studies with Lactobacillus GG in children showed
negative results in children with chronic constipation. Because Bifidobacterium animalis DN-173
010 has been shown to be effective in adults with constipation-predominant irritable bowel
syndrome this study should also be performed in a well-designed large placebo-controlled trial in
children with constipation.
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ANTIBIOTICS IN UPPER RESPIRATORY INFECTIONS: MICROFLORA
AND PROBIOTIC INFLUENCE
Sergio Amarri, Sara Gavioli*
Pediatric Unit, Azienda Santa Maria Nuova di Reggio Emilia
*University of Modena and Reggio Emilia, School of Pediatrics

Background
Our region (Emilia Romagna), has produced recently two guidelines on acute pharyngo-tonsillitis
and

acute

otitis

media

published

by

the

local

Health

Care

Agency

in

2007.

These guidelines recommend the use of a single molecule as the first choice for both diseases:
amoxicillin.
Antibiotic treatment of pharyngo-tonsillitis is indicated for culture proved or highly suspected cases
of beta haemolytic streptococcus infection (diagnosis by a clinical score (Mc Isaac, 2) and
diagnostic tests). The suggested antibiotic treatment is amoxicillin at a dose of 50 mg / kg / day in
two doses for 6 days.
The diagnosis of acute otitis media is based on the contemporary relevance of three signs and
symptoms (SIGN 2003, AAP 2004, AETR 2001) (3.4): sudden onset of symptoms, redness of
tympanic membrane, presence of middle ear exudate. After treating with symptomatic drugs
(paracetamol and ibuprophen), the complicates case are subjected to antibiotic therapy with
amoxicillin at a dose of 40-50 mg / kg / day in three administrations for 5-7 days.
We have strong evidence on indication for antibiotic therapy in some of these cases, but we have
very poor literature (5-7) on the impact of amoxicillin on the intestinal microflora.

Aim of the study
Evaluating the amoxicillin’s effects with or without Bacillus clausii (Enterogermina ®) on the
faecal microbial flora (using PCR-DGGE) in children in antibiotic treatment for acute otitis media
or beta-haemolytic streptococcal pharyngo-tonsillitis. Secondary aim was to study safety and side
effects on gastro-intestinal system.

Design
60 patients were enrolled at the paediatric unit (emergency room or paediatric ward) of S. Maria
Nuova Hospital, Reggio Emilia, between December 2006 and December 2007 (12-74 months of
age, 50% male). The inclusion criteria was:
-

Children of both sexes (age ≥ 1 and <6 years)

-

Subjects with complicate acute otitis media or beta-haemolytic streptococcal pharyngotonsillitis that needed antibiotic therapy

-

Parents informed consent

58 patients were randomized to receive amoxicillin (28) or amoxicillin + Enterogermina (30). The
study was completed by 21 subjects enrolled in amocixillin’s arm and 22 subjects enrolled in
amoxicillin + Enterogermina’s arm.
The proposed drug treatments are shown in Table 1:
Drugs

Dose/die

Duration

ENTEROGERMINA

2 BOTTLES OF ORAL SOSPENSION (2

12 - 17 DAYS OF TREATMENT

BILLION BACILLUS CLAUSII SPORES) /

(DURING THE FIRST 5-10 DAYS

DIE

OF ANTIBIOTIC TREATMENT AND
DURING NEXT 7 DAYS.)

AMOXICILLIN

50 MG/KG/DIE IN 3 DOSES

5-10 DAYS OF TREATMENT

The protocol includes the following visits: screening/randomization (1), phone contact (at the end of
antibiotic treatment, day 5-10), final visit (2, day 13-18 + max 2 days). During visits 1 and 2 were
collected faecal samples.
The treatments effect (amoxicillin or amoxicillin+Enterogermina) on intestinal microflora was
assessed by PCR-DGGE (Polymerase Chain Reaction-Denaturing Gradient Gel Electrophoresis).
The total bacterial DNA was extracted from frozen faecal samples by FastDNA Spin Kit, using the
technology-Fast Prep Instrument. This DNA was used as template in amplification reaction of the
16S rDNA molecule. The amplification products obtained were separated by electrophoresis on
vertical polyacrylamide gel. Significant bands were cut out and sequenced and the profiles were
analyzed using Fingerprinting II software to determine the coefficients of similarity (%) obtained
using three different algorithms: Dice, Jaccard and Pearson. All the similarity coefficients were
statistically processed, for the first two algorithms we used chi square test to compare subjects
"responder" (coefficient of similarity ≥ 80%) versus non-responders. An alternative statistical

approach was to consider the coefficient of similarity as a continuous variable, which made it
possible

to

use

ANOVA

analysis

to

assess

the

difference

in

the

two

groups.

The molecular analysis of PCR-DGGE were performed at AAT-Advanced Analytical Technologies
Srl, Spin-off of the Catholic University of the Sacred Heart.

Results
Gastrointestinal effect were analyzed in terms of presence/absence of vomiting and loss of appetite.
At day 1, 26.3% of patients on Amoxicillin plus Enterogermina group reported symptoms respect to
5.3% of patients on Amoxicillin group. At day 12 one patient per group showed more than one
episode of vomiting (respectively 10 and 5 on Amoxicillin plus Enterogermina and Amoxicillin
group). No statistically significant difference was found on Amoxicillin (p-value 0.715) nor
between groups (p-value 0.122) while on Amoxicillin plus Enterogermina group difference is
statistically but not clinically significant (p-value <0.001).
The coefficients of similarity show no significant differences when analyzed all together, but there
is a very significant difference in the group of children under 2 years of age: for all the algorithms
analyzed, this group of children shows a marked improvement when B clausii is administered with
amoxicillin (Figure). In children under two years, treatment with amoxicillin alters the intestinal
bacterial flora in 100% of cases.However, this alteration is significantly reduced in those children
who have taken Enterogermina during and after antibiotic therapy. In only 50% of children with
more than two years of age, there were significant alterations of the DGGE pattern before and after
antibiotic therapy.
Age <= 2 years

Age > 2 years

50
45
40

% of responders

35
30
25
20
15
10
5
0

A+ E
A

Conclusions
Amoxicillin is a safe antibiotic for upper respiratory infection therapy with quite low collateral
effetc on GI tract, however it gives significant variation of intestinal microbiota in 1 e 6 year age
These variations are observed in 100% of children < 2 years.
Bacillus clausii is safe has not shown collateral effects and can restore original microbiota in a
significant numbers of subjects < 2 years. Bacillus clausii faecal concentration correlates with
unchanged microbiota during antibiotic therapy.
Low numbers form this pilot study cannot allow conclusion and there is a need for a larger study to
confirm these data

References
1. McIsaac WJ, Goel V, Low DE. The validity of a sore throat score in family practice. CMAJ.
2000;163:811-5
2. Scottish Intercollegiate Guidelines Network. Management of sore throat and indication for
tonsillectomy. A National Clinical Guideline. Edinburgh (Scotland): Scottish Intercollegiate
Guidelines

Network

(SIGN);

1999

January.

SIGN

publication

n.

34.

http://www.sign.ac.uk/pdf/sign34.pdf
3. AAVV. Antibiotics for acute group A streptococcal pharyngitis. Prescrire Int. 2004;13:227-32.
4. De La Cochetière MF, Durand T, Lepade P, Bourreille A, Galmiche JP, Doré J. Resilence of the
dominant human fecal microbiota upon short course antibiotic challenge. J Clin Microbiology 2005;
43: 5588-92
5. De La Cochetière MF, Durand T, Lalande V, Petit JC, Potel G, Beaugerie L. Effect of antibiotic
therapy on human fecal microbiota and the relation to the development of Clostridium difficile.
Microb Ecol 2008;
6. Monreal MT, Pereira PC, De Magalhaes Lopes CA: Intestinal Microbiota of Patients with
Bacterial Infection of the Respiratory Tract Treated with amoxicillin. Braz I Infect Dis 2005; 9 (4):
292-300.

NEUROFUNCTIONAL DEVELOPMENT AND NUTRIENT DEFICIENCY
Carlo Agostoni. Department of Pediatrics, San Paolo Hospital, University of Milan, Italy.

Nutritional factors during early development might have not only short-term effects on growth,
body composition and body functions but also long-term effects on neural functions and behaviour,
a phenomenon called 'metabolic programming' (1).
Ensuring an optimal intrauterine supply of critical nutrients is the first positive determinant of brain
development (2, 3). After birth, human milk and breastfeeding have been repeatedly associated with
higher developmental scores later on (4). The ESPGHAN Committee on Nutrition has recently
emphasized that “breastfeeding may be associated with a small but measurable advantage in
cognitive development that persists into adulthood. Although the effect size of cognitive benefits
may not be of major importance for an individual, it could provide a significant advantage on a
population basis” (5). The question of the attribution of these favourable developmental effects are
still open, whether to human milk as a food/mixture of nutrients or breastfeeding as behaviour and
marker of parental lifestyle.
After the first six months of life, with the starting of Complementary Feeding, nutrients that have
been found to have the potential for later functional advantages on neurodevelopment include
energy, protein, minerals (firstly iron), and essential fatty acids (linoleic acid and alpha-linolenic
acid) and their long-chain derivatives (arachidonic acid and docosahexaenoic acid, respectively).
In most developing Countries malnutrition at early ages may have negative long-term effects on
brain development (with identifiable anatomic changes), leading to lower levels of intellectual
achievement in school-age children and final intelligence quotient scores (6). While the minimal
requirements for energy and protein intakes are seldom met and still represent a primary health
determinant, interventions based on micronutrient supplements are planned in order to improve
developmental outcomes. Several supplementation trials have been conducted in developing
Countries among infants at high risk of malnutrition during the complementary feeding period up to
24 months of age (or even longer). In these settings micronutrients (mostly iron, also combined with
other micronutrients) have been introduced at the end of the exclusive breastfeeding period in
randomized controlled trials to look at short-term effects on biological markers (for instance, levels
of serum iron or blood hemoglobin) and health outcomes (in general, incidence of disease and
growth patterns), but no information is actually available on medium- and long-term effects on
neurofunctional development.

In well developed and “transition” Countries, for iron we have some evidence, coming from
observational studies, on its role in the second semester of life for optimal brain development
through early adulthood, but the advantage of supplementation seems to be limited to infants who
are

effectively

iron-deficient

(7).

Long-chain

polyunsaturated

fatty

acids,

particularly

docosahexaenoic acid (DHA) supplemented at 6-12 months have shown favourable effects on
visual acuity at short term, without evidence on later functional effects. The DHA content of human
milk has been considered relevant for the developmental effects of human milk, and in a recent
clinical trial DHA supplemented through one year of life has shown associations with some
anticipated developmental milestones (8) whose meaning in the medium- and long-term period is
still open to discussion.
In conclusion, an optimal supply of nutrients to the brain, starting from the intrauterine stage, and
then through human milk and breastfeeding represent the best dietary programming for brain
development. The complementary feeding period is also a critical stage. A poor iron status in the
second semester of life may impair the functional development of brain through early adulthood.
Supplemented iron in depleted individuals might promote brain functional maturation without
untoward effects, while LC-PUFA of the n-3 series supplemented up to 12 months may speed some
neurodevelopmental steps and the maturation of visual acuity. The medium- and long-term effects
of dietary interventions need to be explored and any type of association recorded to check not only
functional effects, but also the safety of dietary supplements, considering their possible overconsumption, starting at early ages, in Western Countries (9).
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CROSSTALK BETWEEN GUT AND BRAIN

Keith J Lindley BSc(Hons) PhD MB MRCP(UK) MRCPCH
Neurogastroenterology and Motility Service
UCL‐Institute of Child Health and Great Ormond Street Hospital for Children, London, UK
Neuroanatomy of the ENS ‐ CNS

The sensory (afferent) components of the gastrointestinal nervous system broadly comprise two
types of neurons; (i) intrinsic primary afferent neurons (IPANs) which project locally with cell bodies
within the myenteric and submucus plexi and (ii) extrinsic primary afferent neurons which project to
the central nervous system (CNS) either via the vagus nerve to the brainstem (vagal afferents with
cell bodies in the nodose or jugular ganglia) or through the splanchnic nerves to the spinal cord
(spinal afferents with cell bodies in the dorsal root ganglia ‐ DRG). Another class of neuron,
intestinofugal neurons, have their cell bodies in the myenteric plexus with projections to outside of
the gut wall, and may be activated directly by phasic distension of the gut and indirectly via synaptic
transmission from IPANs in the case of sustained gastrointestinal distension.
Vagal afferent neurons the majority of which are unmyelinated C‐fibres with their cell bodies in the
nodose ganglion, project to the medial
nucleus tractus soitarius from which
second order neurons project to the
brainstem, hypothalamus and amygdale.
Further cortical projections from the
brainstem run to the pre‐frotnal, anterior
cingulate and insula cortex.
Afferent neurons within the intestine
respond to a variety of widely differing
stilumi including stretch (at mucosal and
myenteric plexus levels), luminal nutrients
and chemicals, inflammatory molecules
and enteric hormones.

Neural networks within the wall of
the intestine, the pre‐vertebral

Figure 1 Sensory neurons of the ENS ‐ From Furness
JB 2006

sympathetic ganglia, the spinal cord and the brain form a hierarchy of integrative organisation
“centres” which control digestive function(s) by processing afferent input and integrating afferent
output1.

Neural networks entirely within the enteric nervous system (ENS) are capable of processing
information from afferent fibres to generate efferent output which varies from a simple reflex
response (for example circular muscle contraction in response to lumenal distension) through to a
complex integrative response with the initiation of a complex “program” from a “library” of standard
activities (for example the migrating motor complex / phase III activity). Hence local neural networks
entirely within the ENS are independently capable of the integration / regulation of motility,
secretion, blood flow and mucosal transport. These local integrative circuits wholly within the ENS
are capable of performing programmed operations independently of input from the central nervous
system.
At another level entero‐enteric reflexes (reflexes between different parts of the GI tract) may travel
via the pre‐vertebral ganglia in effect bypassing the CNS.
Neural output from higher integrative centres within the CNS is able to modulate activities within
the integrative circuits of the ENS. By interacting with integrative circuits rather than with individual
motor / effector neurons a comparatively small number of efferent fibres are required (which is
reflected in the vagus in which 90% of fibres are afferent and only 10% efferent).
Higher output from the brain to the ENS is via the vagus or descending fibres in the spinal cord that
connect to sympathetic pre‐ganglionic neurons in the thoracolumbar region or parasympathetic pre‐
ganglionic neurons in the sacral region. Higher centres which give rise to this output include the
frontal cerebral cortex, the bed nucleus of the stria terminalis, paraventricular nucleus of the
hypothalamus and the central nucleus of the amygdala all of which project to the vagal outflow
centre in the medulla.

Gut‐brain crosstalk

The experience of pain involves an integrative response comprising peripheral sensory elements (eg
localisation, quality and intensity) and central elements (unpleasantness, distress and anticipation).
The first step in nociception is modulation of ion channel and / or receptor activity in the primary
afferent neuron. In the case of spinal afferent mechanoreceptive neurons these can be grouped into
low‐threshold afferents, which respond to physiological levels of distension, high‐threshold afferents
which respond to noxious levels of distension and silent mechanoreceptors which do not respond to

stretch in the normal intestine but which become responsive when the intestine is injured /
inflamed. Inflammation both decreases the threshold for activation of nociceptors and increases the
magnitude of response for a given stimulus (“peripheral sensitisation”). A large variety of mediators
have been implicated in peripheral sensitisation including biogenic amines, prostanoids, proteases
and cytokines. The actions of such mediators can include (i) direct activation of the afferent nerve (ii)
post receptor signalling events, for example G protein coupled changes in second messenger
signalling molecules (iii) changes in receptor / ion channel expression at a genetic level, for example
NGF stimulated upregulation of the capsaicin receptor (TRPV1)2. Other members of the TRP family
are also important in visceral nociception. Spinal nociceptive afferents connect to second order
neurons in the dorsal columns with pain signals being transmitted via the ipsilateral dorsal column
nuclei (nucleus cuneatus and nucleus gracilis) to the contralateral ventroposterolateral nucleus of
the thalamus. There is a great deal of visceral convergence at the level of the spine with afferents
from a wide variety of different visceral neurons converging on to the same spinal neuron. Central
sensitisation of the spinal neurons gives rise to secondary hyperalgesia with evidence of decreased
threshold, increased responsiveness and an expansion of spinal neuronal receptive fields in
association with changes in expression of NMDA and non‐NMDA receptor expression. Such long
lasting changes in excitability of dorsal horn neurons have been termed “wind‐up”. Descending
influences from supraspinal centres modulate (either facilitate or inhibit) signal transduction at a
spinal level. Other central mechanisms of importance include hypervigilance and an exaggerated
emotional component to pain perception3.

Peripheral nervous sensitisation arises when an inflammatory or injurious event releases mediators
that sensitise nociceptive afferents4. One comparatively well studies example are enteric mast cells
which are key in the connection between the enteric nervous system and the central nervous
system. Colonic mucosal biopsies from subsets of individuals with IBS contain increased numbers of
mast cells which appear to be located in closer proximity to enteric (sensory) nerves when activated.
Psychological stress can evoke intestinal mast cell degranulation, which in humans can be
conditioned in a Pavlovian manner. Neuronal substance P might be important in this neuronal
triggering of mast cell degranulation. Mast cell products sensitise the “silent” nociceptive neurons
within the large intestine and hence lower the nociceptive threshold which is evidence in animal
experiments as a reduction in tolerated volumes of rectal distention. Hence there is a bidirectional
link between the CNS and ENS in which the mast cell is pivotal.
Several mast cell derived mediators have actions on neuronal function within the ENS. Mast cells in
colonic mucosal biopsies from patients with diarrhoea predominant IBS release more histamine than

those from controls. Histamine acts at presynaptic inhibitory histamine H3 receptors on sympathetic
inhibitory fibres to effectively reduce the inhibitory (anti‐secretary) tome of the sympathetic ENS
resulting in increased fluid secretion and diarrhoea. Serotonin, another preformed mast cell
mediator, is also a potent secretagogue in the intestine in which the 5HT3 receptor has been
implicated. The normal postprandial release of 5HT is exaggerated in individuals with diarrhoea
predominant IBS. Activation of the 5HT3 receptor on sensory nerves within the intestine may give
rise to abdominal pain. These observations explain some of the benefits of the 5HT3 antagonist
Alosetron in the treatment of diarrhoea predominant IBS. Histamine also act on extrinsic splanchnic
afferents to evoke an H1 receptor mediated excitation leading to an augmented sensory input.
Functional receptors for a number of other mast cell products including bradykinin, ATP, adenosine,
prostaglandins, leukotrienes and mast cell proteases are expressed on enteric neurons

Bradykinin evokes slow EPSP (excitatory
post synaptic potential)‐ like excitation in
enteric AH‐ and S‐ type neurons via the
neuronal B2 receptor which triggers the
synthesis and secretion of prostaglandin
E2 by the neuron resulting in neuronal
depolarisation and net lowering of the
excitation threshold. Serine proteases and
ATP can also mimic slow EPSPs.

Figure 2 Mast cell ‐ ENS ‐ CNS axis From Wood et al1

Experiments in animals have shown that
in sensitised animals application of allergen (ovalbumin in this instance) to the gastric mucosa can
result in a vagally mediated increase in c‐Fos in the vomiting centre.
There is increasing evidence of crosstalk between other elements of the immune system and the
enteric nervous system in IBS. For example a strong correlation between symptoms severity and
blood concentrations of IL1and TNFhas been demonstrated in one study. Interestingly when
genotypes for the anti‐inflammatory cytokine IL10 are studies in patients with IBS and controls, the
IBS group are more likely to be low IL10 producers.
Probiotic therapy has been efficacious in treating IBS in some clinical trials. Mechanism is not fully
delineated although there is evidence that probiotic bacteria might promote anti‐inflammatory
cytokine profilies. More exciting is the observation in animals that Lactobacillus acidophilus can
directly upregulate expression of both opiod and cannabinoid receptors with a substantial increase
in tolerance to rectal distension5. Other evidence supports the existence of a neuronal reflex

whereby mucosal – microbiota interactions stimulate vagal afferents giving rise to a cholinergic vagal
reflex which is anti‐inflammatory and inhibits TNF and IL‐1 release6.

Summary
There is an increasing wealth of evidence that interactions between enteric bacteria, mucosal
immune cells, intrinsic and extrinsic primary afferents and components of the central nervous
system can bring about bi‐directional crosstalk between the intestine and the CNS and that such
interactions are important in a variety of functional GI disorders where neuronal hypersensitivity is
important in disease pathogenesis7.
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EVALUATION OF THE EFFECTS OF A SYNBIOTIC SUPPLEMENT, ON
THE INCIDENCE OF INFECTIOUS EPISODES IN CHILDREN:
RANDOMIZED, CONTROLLED, MULTICENTRE STUDY
Authors: H. Durand, J.C. Kerihuel, S. Bohbot

Aims: To evaluate the effect of a synbiotic (Lactobacillus helveticus R-52, Bifidobacterium
infantis R-33, Bifidobacterium bifidum R-71 and FOS) versus placebo on the incidence of
infectious episodes in children during the winter period.
Methods: A randomized, double-blind, placebo-controlled, multicentre study was
performed among young school-age children (3-6 years old) during the winter of 2006-07.
The participants were healthy children who had suffered from at least three episodes of
ENT, bronchopulmonary or gastric disorder during the previous winter. They received a
daily intake of synbiotic (B) or placebo (P) during three consecutive months. Follow-up
visits were conducted every month. The principal focus was to determine the % of children
without any episode during the course of the study.
Results: 135 children (mean age: 4.1 ± 1.0) were randomized in two groups — synbiotic
(n=62) or placebo (n=73). One or more infectious episode was reported in 32 children in
the B group (51.6%; 95% CI: 39% - 64%) vs 50 (68.5%; 96% CI: 57% - 79%) in the P
group (p=0.045). This difference was linked to a decrease of the number of children with at
least one infectious episode defined as ENT, bronchopulmonary or gastric disorder (50.0%
with B vs. 67.1% with P; p=0.044). At least one day of absence from school was observed
in 25.8% of B children and 42.5% of P children (p=0.043). No treatment-related side
effects were reported in either group.
Conclusion: This study suggests that three-month supplementation with the synbiotic
decreases the risk of common infections in children.

IMMUNOMODULATING PROPERTIES OF LACTOFERRIN
Gian Vincenzo Zuccotti, Giulia Pattarino, Dario Dilillo
Department of Paediatrics, University of Milan, Luigi Sacco Hospital
Lactoferrin (LF) is an 80-kDa iron-binding glycoprotein of the transferrin family found in
mammalian colostrum and in lower concentrations in mammalian milk, tears, saliva, seminal fluid
and secondary granules of neutrophils.
It is thought to play a role in innate defence and exhibits several physiological functions. These
include regulation of iron absorption in the intestine, promotion of intestinal cell growth, protection
against microbial infection, regulation of myelopoesis and systemic immune responses.
The knowledge of its multiple biological functions led to an increasing interest in research in a very
wide range of disciplines, including pediatric nutrition, microbiology, immunology, carcinogenesis,
food science and structural biochemistry.
Although the only dietary source of LF has been breast milk for a long time, bovine lactoferrin
(isolated from cow’s milk) and recombinant human lactoferrin (expressed in milk, rice or
microorganisms) are now available.
Even if differences in structural and biochemical properties exist in human (hLF) and bovine
lactoferrin (bLF), their bioactivity, assessed in vitro and in animal models, is quite comparable 1.
Many studies have been recently done to evaluate the effect of orally administered hLF or bLF in
healthy or ill animals and humans. To date, no significant adverse effects and some benefical
properties have been reported either in animal and human studies 2.

Effects on host immune system
It has been reported that LF exerts a variety of effects on host immune system, ranging from
inhibition of inflammation to promotion of both innate and adaptive immune responses.
Anti-inflammatory activity 3
Several studies demonstrate an anti-inflammatory effect of LF. This effect is most likely due to an
inhibition of production of proinflammatory cytokines such as tumor necrosis factor (TNF)- ,
interleukin (IL)-6 and IL-1 . This may be achieved in two ways: 1) binding molecules that interact
with the Toll-like receptor signaling cascade, which is instrumental in the inflammatory response to
microbial infection; 2) translocating to the cells nucleus and blocking NF-k B activation. Moreover
LF is able to prevent iron-catalyzed free-radical damage at inflamed sites. Animal studies showed
that LF administration reduces gut mucosal injury caused by lipopolysaccharide and endotoxemia
1

and attenuates gastritis caused by Helicobacter Pylori. A protective effect of LF against chemically
induced inflammatory bowel disease and rheumatoid arthritis has also been demonstrated in
animals. Clinical studies in humans are needed to evaluate the therapeutic potential of lactoferrin
for inflammatory chronic diseases.
Promotion of immune responses 4
There is considerable evidence for lactoferrin being involved in promotion of both innate and
adaptive immune responses. Specific receptors on host cells have been detected for LF and several
studies have documented its immunomodulatory activity. For example, it modulates cytokine
release from host cells, enhancing IL-6 and TNF release from peripheral blood mononuclear cells
and inhibiting release of IL-1 and IL-2. Moreover it strongly upregulates IL-18, a potent cytokine
having multiple effects on immune function. LF modulates NK cell cytotoxicity, reduces dermal
cytokine production and enhances the phagocytic activity of neutrophils. Oral administration of LF
to mice promotes secretion of IgA and IgG from Peyer’s patches and spleen.
Antimicrobial activity 5
In addition to its effects on host immune system, several antimicrobial activities of lactoferrin and
lactoferricin, a peptide produced under acidic conditions by its proteolysis, have been substantiated
by both in vitro and in vivo studies. It appears that different mechanisms contribute to LF activity
against bacteria, viruses, fungi and some parasites. The first effect is related to the high iron binding
affinity of LF that deprives iron-requiring microorganism of this essential growth nutrient. Other
mechanisms include a direct damage of the bacterial membrane and the prevention of biofilm
formation, which represents a colonial organization of pathogens cells.
The antiviral function of LF have not yet been clearly delineated, but several studies indicate that it
prevents infection of the host cell, rather than inhibiting virus replication. Infection of the target cell
is prevented by direct binding to virus particles, as described for HCV, polio- and rotavirus, HSV
and possibly HIV. Another mechanism for the antiviral activity of LF is binding to host cell
molecules that the virus uses as a receptor or co-receptor.

Pediatric studies
Prebiotic and antioxidant effects of LF supplementation in infant formula 6
The first application of LF in a commercial product was its supplementation in the infant formula.
Several evidences indicating benefits of bLF supplementation in infant formula were reported. An
increase of Bifidobacterium in the fecal flora and the serum ferritin level were obtained by
supplementing infant formula with bLF. After feeding of the bLF-enriched formula for 2 weeks, the
2

ratio of Bifidobacterium in the fecal flora of low-birth weight infants was increased, while the ratios
of Enterobacteriaceae, Streptococcus and Clostridium showed a tendency to decrease. Moreover, it
has been shown that recombinant human lactoferrin added to preterm infants’ diet (infant formula
or breast milk) can attenuate iron-induced oxidation products and also prevent hydrogen peroxideinduced oxidative damage in intestinal epithelial cells, supporting that LF can prevent free-radical
formation.
Prevention and treatment of necrotizing enterocolitis (NEC) and sepsis
Lactoferrin’s multimodal functions suggest great promise as a preventive and therapeutic agent in
neonatal sepsis and NEC.
Preliminary data, derived from the first italian multicenter double-blind randomized clinical trial of
prophylactic bLF oral administration in preterm VLBW neonates (alone, or in combination with
LGG) shows safety and effectiveness in reducing late-onset sepsis in VLBW neonates 7. In order to
evaluate the role of oral LF supplementation for the prevention of sepsis and NEC in premature
infants, is ongoing by now a protocol prepared and maintained by The Cochrane Collaboration 8.
Some studies have also been conducted to assess safety and efficacy of oral LF as an adjunct to
antibiotics in the treatment of neonates with suspected or confirmed sepsis or NEC. A systematic
analysis conducted by the Cochrane Neonatal Review Group concluded that by now there is no
evidence to recommend or refuse its use, because of the absence of randomized clinical trias 9.
Immunomodulatory effect in HIV infection
Bovine, as well as human LF are potent inhibitors of HIV-infection in vitro. The antiviral
mechanism of LF against HIV takes place in an early phase of infection, probably during adsorption
of the virus, and diminishes when LF is administered at increasing time points after infection. LF
exerts its antiviral effect binding to gp120, since this glicoprotein plays an important role in the
adsorption and entry of HIV into target cells 10.
Several studies have been done to analize the effect of LF in HIV infection. They showed that the
risk of vertical HIV transmission is increased in the presence of low concentrations of LF in the
mother’s serum 11 and that hLF and bLF act synergistically with zidovudine in blocking in vitro
HIV replication 12. Two recent pediatric studies revealed an immunomodulatory activity of oral bLF
supplementation in HIV-infected children. The first revealed a positive effect on CD4 counts in
HIV infected children undergoing antiretroviral therapy

13

; the second one showed a skew of T-

lymphocytes towards more differentiated subpopulations and an improvement in phagocytosis and
killing, of Toll-like receptor 2 expression and IL-12/IL-10 ratio in 11 HIV-infected HAART naïve
children 14.

3

Prevention and treatment of gastrointestinal and respiratory infections
Multiple in vitro and animal studies have shown a protective effect of lactoferrin on infections with
enteric microorganisms, including Rotavirus, Giardia, Shigella, Salmonella and Escherichia coli 15.
Recently several clinical trials in children have started to address this issue. A study of 140
Peruvian children with acute watery diarrhea and dehydration showed that adding recombinant
human lactoferrin and lysozyme to oral rehydration solution reduced the duration of diarrhea (3.7
days vs. 5.2 days, p = 0.05) and relapse after 48 h (9% vs. 19%)

16

. A small community-based

randomized double blind placebo controlled trial comparing twice daily oral supplementation with
bovine lactoferrin (1 gr/day) versus placebo for 9 months in 52 Peruvian children 12−36 months of
age showed decreased Giardia burden and better height-for-age z-score in the lactoferrin group, as
well as a trend toward shorter duration of diarrheal episodes related to lactoferrin intake 17.
A clinical trial of 298 japanese children less than 5 years of age showed that daily consumption of
100 mg of bovine lactoferrin-containing vs. placebo for 3 months, had no effect on the incidence of
rotavirus gastroenteritis; however, there was a significant lower frequency and duration of vomiting
and diarrhea in the lactoferrin group

18

. Similarly, a placebo-controlled trial of bovine lactoferrin

(850 mg/L) supplementation for 12 months in 52 bottle-fed infants in the United States showed no
difference in the diarrhea incidence or duration. Of interest, there were significantly fewer lower
respiratory tract illness and higher hematocrits in the lactoferrin group 19.
Another study evaluating the effects of LF and curcumin oral supplementation in 10 healty children
with recurrent respiratory tract infections revealed a reduction in the number of respiratory tract
infection and a positive effect on immune modulation 20.
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PREBIOTICS IN INFANT NUTRITION: FROM HUMAN MILK
OLIGOSACCHARIDES TO NON DIGESTIBLE OLIGOSACCHARIDES IN
COMMERCIAL FORMULAS
G.V. Coppa, T. Galeazzi, L. Zampini, E. Gasparrini, O. Gabrielli.
Polytechnic University of Marche, Ancona, Italy.

The characteristic composition of the intestinal microbiota of breast-fed neonates is due to
the presence of particular substances in human milk. These are resistant to digestive processes and
thereby reach the colon where they exert a prebiotic effect. Cow's milk, which is used in the
preparation of infant formulas, has significant qualitative and quantitative differences to human
milk. The bifidogenic effect of human milk is probably not related to a single growth-promoting
substance, but rather it originates from a combination of several of its components. It is not easy to
exactly establish the specific role of each substance, nevertheless from an analysis of the literature
oligosaccharides clearly emerge as the main substances that promote a bifidobacteria-dominant
microbiota in breast-fed infants. The

positive role of a bifidogenic microbiota includes the

modulation of mucosal physiology, barrier function

and inflammatory responses. Such a

microbiota also plays an important role in developing tolerance of the immune system to self
antigens as well as maintaining homeostasis of the intestinal ecosystem by limiting colonization of
pathogens and reducing the incidence of intestinal infections and allergies.
Oligosaccharides, from a quantitative point of view, are the third most prominent component
of human milk, after lactose and lipids; their concentration is more than 20 g/L in the colostrum and
then decreases during the first month of lactation, stabilizing at around 12-14 g/L in mature milk.
In contrast, cow's milk, commonly used for preparing infant formulas, contain only few
oligosaccharides amounting between 0.5 and 1 g/L.
The prebiotic effect of human milk oligosaccharides (HMO) is closely related to the
presence in their molecules of peculiar bonds which offer resistance to digestion in the gut. No

natural substances have the same biochemical composition of HMO and neither can they be
synthesised in large quantities at acceptable prices; therefore, for reproducing the prebiotic effects
of HMO, the industry has focused on the production of non-digestible oligosaccharides (NDO) able
to stimulate the growth of bifidobacteria and lactobacilli and suitable also for the preparation of
infant formulas.
To date, several NDO preparations are available on the market; they make up a
heterogeneous group of substances in terms of composition, type of bonds and resistance to
digestion. Most NDO contain three to ten sugar moieties, although the degree of polymerization,
like inulin, could reach up to >60 for some of them. In addition, every commercial product in
general contains a mixture of several oligosaccharides with a variable degree of polymerization.
The common feature of

NDO is represented by the presence of beta bonds between their

monomeric sugar units that are resistant to digestion by gastrointestinal enzymes. In the preparation
of infant formulas, commonly, short chain fructooligosaccharides (scFOS), galactooligosaccharides
(GOS), inulin, and long-chain fructoologosaccharides (lcFOS), have been used as NDO to mimic
the prebiotic effects of HMO.
After the first studies on the NDO in infant formulas, published in early 2000, a number of
papers appeared in the literature on the use of prebiotics. In general, the most frequent effect
reported in the clinical investigations is represented by the development of an intestinal microbiota
similar to that observed in breast-fed infants.
Other studies confirmed a positive effect on the growth of bifidobacteria and lactobacilli,
and have observed a variation in the short chain fatty acid patterns in the feces. An increase of
acetate and lactate with a corresponding pH decrease has been observed, similar to what happens in
breast-fed infants. A significant decrease of propionate has also been reported, which, on the
contrary, is well represented in the feces of bottle-fed infants with traditional formulas; in addition,
a reduction in feces of clinically relevant pathogenic bacteria has been described.

Recently, it has been demonstrated that the use GOS/lcFOS enriched formulas produced not
only a higher fecal secretory immunoglobulin A in feces compared with standard formula-fed
infants, but also relevant clinical effects such as reduced development of atopic dermatitis in high
risk infants and reduced episodes of intestinal and extra-intestinal infections in healthy infants.
In summary the available data demonstrate a significant and biolologically relevant effect of
some NDO added to artifical formulas on the development of the immune system of infants. The
most conclusive data are related to the use of a mixture of GOS and lcFOS in 9:1 proportion.
Actually in Italy tenths of infant formulas enriched with prebiotics are commercially available. The
NDO used are represented by GOS, FOS and a mixture of GOS/lcFOS.
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EFFECTS OF PROBIOTICS IN CHILDREN WITH CYSTIC FIBROSIS
Eugenia Bruzzese
Department of Pediatrics University Federico II of Naples

It is becoming clear that intestinal microflora is a complex functional unit that lives with the host in
a symbiotic relationship. The gastrointestinal tract harbors more than 1000 bacterial species, whose
composition is a result of several factors including age, diet, antibiotics and other drugs. The
hygiene hypothesis, also known as the theory of “old friends”, implicated intestinal bacteria in the
regulation of the immune response (1). Commensal bacteria drive the

immune response by

inducing a maturation pattern of dendritic cells that stimulate the regulatory T-cell response.
Deficient exposure to the “old friends” or changes in intestinal microecology may lead to an
abnormal immune response. There is evidence that a healthy intestinal microflora protects from
allergy and other immune disorders (2) by driving the development of immune response toward
protection against intestinal and extraintestinal infections, including respiratory infections (3-5).
Children with CF are at risk of an abnormal intestinal microflora, as a consequence of impaired
CFTR function, a heavy antibiotic load, pancreatic enzyme supplementation and acid suppression
treatment (6). Our preliminary data (unpublished, but reported in the “preliminary studies section”
of this research plan) indicate that CF patients have a peculiar microbiota. Lung disease,
malnutrition and pulmonary inflammation occur very early in life in people affected by CF (7).
Airway inflammation can be detected as early as four weeks of age and it has been suggested that it
can occur without prior infection. Lower respiratory tract infections, particularly those due to
Staphylococcus aureus and Pseudomonas aeruginosa, are associated with more

progressive

pulmonary deterioration.
The intestine is a site of inflammation in CF. Using immunohistochemistry and intestinal
morphometric analysis, Raia et al., identified duodenal mucosal T-cell activation in the absence of
alterations of villous architecture in a subset of CF children at-risk of intestinal involvement
because of recurrent vomiting or chronic diarrhea who underwent upper endoscopy (8). The T-cell
response was characterized by an increased infiltration of the lamina propria by mononuclear cells
expressing ICAM-1, CD25 and IFN-gamma, and by an increased number of villous enterocytes
expressing transferrin receptors. In a subsequent study, the incidence of intestinal inflammation was
investigated in a population of 30 CF children, otherwise unselected. Fecal calprotectin and rectal
nitric oxide concentration in rectal dialysis bags, were used as non invasive markers of intestinal
inflammation (9). It was observed that intestinal inflammation was very frequent in CF. On average

mean calprotectin values were 4 times above normal in CF children. Nitric oxide rectal production
was also increased, which supports the concept that the distal intestine is a target organ in CF. In a
trial with the probiotic strain Lactobacillus rhamnosus GG (LGG) in children with CF colonized
with P. aeruginosa, calprotectin and nitric oxide concentrations were decreased and values of these
inflammatory marker did not return to fully normal values (9).
In a subsequent prospective, randomized, placebo-controlled, cross-over study, we investigated the
incidence of pulmonary exacerbations and hospital admissions in CF children colonized with P.
aeruginosa (10). Pulmonary exacerbations and of hospital admissions were fewer in patients
receiving the probiotic LGG than in patients treated with oral rehydration solution

(ORS).

Probiotics administration also resulted in a slight increase in forced expiratory volume in 1 sec
(FEV1). These data suggest that probiotics may delay respiratory impairment in CF children and
support a relationship between intestinal and pulmonary inflammation.
Although the evidence available is largely preliminary and should be regarded with caution, our
data implicate colonic intestinal microflora in the pathogenesis of CF, as follows:
- Colonic intestinal microflora is changed in CF as a result of changes in intestinal environmental
and aggressive therapy.
- Mild to moderate intestinal inflammation is frequent in CF, at least in part, as a consequence of
abnormal microflora composition.
- Intestinal inflammation may contribute to respiratory tract involvement.
- Administration of selected probiotics reduces intestinal inflammation thereby also exerting a
beneficial effect on pulmonary disease.
The intestine, and specifically the intestinal microflora, may therefore be an important target for
treatment in CF. The administration of probiotics is a promising treatment approach for children
who are on heavy load of antibiotics.
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NEW ASPECTS IN THE FIELD OF ANTIOXIDANTS
Helmut Sies, Institute for Biochemistry and Molecular Biology I, Heinrich-Heine-University
Dusseldorf, Dusseldorf, Germany
sies@uni-duesseldorf.de

Life depends on oxygen, and higher life forms utilize oxidative phosphorylation as major
source of energy. Ground-state oxygen is a diradical, and partially reduced forms are of
radical or nonradical nature. Oxygen can also be electronically excited to singlet molecular
oxygen. Research revealed that all of these forms of oxygen serve in signaling events,
modulating gene expression and protein function. However, the janus-faced side of oxygen
and its metabolites is also known, inflicting damage to biomolecules. Thus, throughout
evolution an armamentarium of antioxidant defense, enzymatic and non-enzymatic, was
required to counteract oxidative stress (1). A major advance in recent years is the concept of
redox control in biological organisation, i.e. the use of oxidative stress for purposes of
regulation. The updated definition of oxidative stress takes this into account: „An imbalance
between oxidants and antioxidants in favor of the oxidants, leading to disruption of redox
signaling and control and/or molecular damage“ (2). There is implication to nutritional and
in particular postprandial oxidative stress. (3).
Our currrent work focuses on responses in the human vascular endothelium, where there is an
intricate interplay of superoxide and nitric oxide-dependent reactions. In studies on
micronutrients such as flavanols and procyanidins (4), the picture emerged that, beyond direct
antioxidant activities, specific target sites serving as modulator sites become of biological
interest (5). Thus, the concept of biological antioxidants is currently expanding to include
functions which are non-antioxidant in nature. Consequently, the value of antioxidant capacity
assays in vitro needs to be criticially assessed (6).
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THE IMPACT DIETARY FLAVONOIDS ON BRAIN HEALTH:
PHYSIOLOGICAL AND MOLECULAR MECHANISMS OF ACTION

David Vauzour, Catarina Rendeiro, Giulia Corona and Jeremy PE Spencer
Molecular Nutrition Group, Department of Food and Nutritional Sciences, School of Chemistry,
Food and Pharmacy, The University of Reading, Whiteknights, Reading RG6 6AP, UK.

Various phytochemical constituents of foods and beverages, in particular a class of compounds
called flavonoids, have been avidly investigated in recent years. A growing number of dietary
intervention studies in humans and animals, in particular those using foods and beverages derived
from Vitis vinifera (grape), Camellia sinensis (tea), Theobroma cacao (cocoa) and Vaccinium spp.
(blueberry) have been proposed to exert a multiplicity of neuroprotective actions within the brain,
including a potential to protect neurons against injury induced by neurotoxins, an ability to suppress
neuroinflammation and a potential to promote memory, learning, and cognitive functions. These
effects appear to be underpinned by two common processes. First, they are capable of interactions
with critical protein and lipid kinase signalling cascades in the brain, leading to an inhibition of
apoptosis triggered by neurotoxic species and to a promotion of neuronal survival and synaptic
plasticity. Second, they induce beneficial effects on the vascular system, leading to changes in
cerebrovascular blood flow capable of causing angiogenesis and neurogenesis and changes in
neuronal morphology.
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six subgroups based on the degree of the oxidation of the C-ring, the hydroxylation pattern of the
ring structure and the substitution of the 3-position (Figure 1).
The main dietary groups of flavonoids are:
1) flavonols (e.g. kaempferol, quercetin), which are found in onions, leeks, broccoli;
2) flavones (e.g. apigenin, luteolin), which are found in parsley and celery:
3) isoflavones (e.g. daidzein, genistein), which are mainly found on soy and soy products;

4) flavanones (e.g. hesperetin, naringenin), which are mainly found in citrus fruit and tomatoes;
5) flavanols (e.g. catechin, epicatechin, EGCG (epigallocatechin, epigallocatechin gallate) which
are abundant in green tea, red wine, chocolate;
and 6) anthocyanidins (e.g. pelargonidin, cyanidin, malvidin), whose sources include red wine and
berry fruits.

In order for flavonoids to access the brain, they must first cross the blood-brain barrier (BBB),
which controls entry of xenobiotics into the brain. Flavanones such as hesperetin, naringenin, and
their in vivo metabolites, along with some dietary anthocyanins, cyanidin-3-rutinoside, and
pelargonidin-3-glucoside, have been shown to traverse the BBB in relevant in vitro and in situ
models. Their degree of BBB penetration is dependent on compound lipophilicity, meaning that less
polar O-methylated metabolites may be capable of greater brain uptake than the more polar
flavonoid glucuronides.

Historically, the biological actions of flavonoids have been attributed to their antioxidant properties,
either through their reducing capacities per se or through their possible influences on intracellular
redox status. However, it has been speculated that their classical hydrogen donating antioxidant
activity is not the explanation for the bioactivity of flavonoids in vivo as during absorption they are
extensively metabolised to glucuronides, sulphates and O-methylated forms which are reduced in
their antioxidant potential. Rather, it has become evident that flavonoids are more likely to exert
their neuroprotective actions by 1) the modulation of intracellular signalling cascades which control
neuronal survival, death and differentiation; 2) affecting gene expression and 3) interactions with
mitochondria. Indeed, through these interactions flavonoids have been shown to exert beneficial
effects in the brain by preventing neurodegeneration, inhibiting neuroinflammation and reducing
age-related cognitive decline. In particular, their
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Fig.2: Signalling pathways underlying neuronal survival
and cognitive performance.

widespread in the human diet, are absorbed to
only a limited degree and localize in the brain at
low concentration.

However, they have been

found to be highly effective in reversing age-related declines in memory via their ability to interact
with the cellular and molecular architecture of the brain responsible for memory. These interactions
include an ability to activate signalling pathways, critical in controlling synaptic plasticity and a
potential to induce vascular effects capable of causing new nerve cell growth in the hippocampus.
They have been found to activate the extracellular signal-regulated kinase (ERK1/2) and the protein
kinase B (PKB/Akt) signalling pathways, leading to the activation of the cAMP response elementbinding protein (CREB), a transcription factor responsible for increasing the expression of a number
of neurotrophins important in defining memory. These interactions may lead to improvements in
memory through induction of synapse growth and connectivity, increases in dendritic spine density
and the functional integration of old and new neurons. As well as their actions on neuronal
signalling, they are also able to induce beneficial effects on the peripheral and cerebral vascular
system, which lead to changes in cerebrovascular blood flow. Such changes are likely to induce
angiogenesis, new nerve cell growth in the hippocampus and changes in neuronal morphology, all
processes known to important in maintaining optimal neuronal function and neuro-cognitive
performance.

The consumption of flavonoid-rich foods, such as berries and cocoa, throughout life holds a
potential to limit neurodegeneration and prevent or reverse age-dependent deteriorations cognitive
performance. However, at present the precise temporal nature of the effects of flavonoids on these
events is unclear. For example, it is presently unclear as to when one needs to begin consuming
flavonoids in order to obtain maximum benefits. It is also unclear which flavonoids are most
effective in inducing these changes. However, due to the intense interest in the development of
drugs capable of enhancing brain function, flavonoids may represent important precursor molecules
in the quest to develop of a new generation of brain enhancing drugs.

RED WINE, CHOCOLATE AND VASCULAR HEALTH: DEVELOPING
THE EVIDENCE BASE
Roger Corder, William Harvey Research Institute, Barts & the London School of Medicine &
Dentistry, Queen Mary University of London, Charterhouse Square, LONDON EC1M 6BQ, UK.
(r.corder@qmul.ac.uk)

Red wine drinkers have a lower incidence of CVD [1]. Although some reports attribute this
simply to consumption of alcohol, comparison of the benefits of red wine with other alcoholic
beverages led to the conclusion that additional components such as polyphenols (primarily
flavonoids) contribute to these effects [2]. In agreement with this, flavonoid-rich diets are also
associated with a reduced risk of cardiovascular disease (CVD) [3,4].
Excess endothelin-1 (ET-1) synthesis, as a characteristic of endothelial dysfunction, is a
recognized precursor of vascular disease including atherosclerosis. In previous studies we identified
short oligomeric procyanidins (OPC) as the polyphenol component in red wine responsible for the
inhibition of endothelin-1 (ET-1) synthesis in endothelial cells, and concluded that OPC could
account for the anti-atherosclerotic actions of regular red wine consumption [5]. Consistent with
this, red wines from areas with a low incidence of heart disease (and increased longevity) had
higher concentrations of OPC than wines from other areas [5]. Interestingly, studies of dietary
habits in relation to reductions in risk of CVD also show the association is particularly strong for
individuals consuming foods and beverages with high procyanidin content [3,4]. Daily consumption
of cocoa or dark chocolate, which are rich sources of procyanidins and other flavan-3-ols such as
epicatechin, provide further support for the concept that a significant level of protection from CVD
can be derived from daily consumption of OPC [6-8]. Consequently research to elucidate the full
range of protective actions of the flavan-3-ol family of flavonoids has been the focus of our
investigations.
Inhibition of ET-1 synthesis by procyanidins is most marked in the tetramer to pentamer
range, whereas monomers (epicatechin and catechin) lack this activity [2,5]. Studies of
endothelium-dependent vasodilatation using OPC isolated from grape seed extract or cocoa have
also shown monomers and dimers lack activity [9,10]. Again tetramers and pentamers, as well as
larger oligomers, confer the endothelium-dependent vasodilator effects [9,10]. This indicates a
common mechanism of action for stimulating nitric oxide release and inhibiting ET-1 synthesis.
However, it is not an antioxidant effect as high concentrations of some flavan-3-ols (e.g. (-)epigallocatechin gallate) reduce ET-1 synthesis but comparable concentrations of (-)-epicatechin

gallate have no inhibitory effect. Immunocytochemical investigations of responses led us to
conclude that changes in cytoskeleton and tyrosine kinase signalling triggered by OPC treatment
had a close similarity with the effect of laminar shear stress on endothelial cells [11]. This was an
important observation as laminar shear stress plays a key protective role in the vasculature by
inducing a healthy endothelial phenotype, characterized by resistance to atheroma formation,
promoting vasodilatation, and conferring an anti-thrombotic state. Atheroma most commonly
occurs in the vascular tree at sites of non-laminar shear stress or turbulent flow, notably at arterial
bifurcations. Hence, if OPC can induce in these areas at risk of atheroma a comparable response to
laminar shear stress, then these dietary components could produce an atheroma resistant state when
these protective physical forces generated by blood flow are absent [11].
Investigations over the past few years into the regulation of the laminar shear stress response
in endothelial cells have demonstrated that the majority of changes in gene expression are governed
by the transcription factor, Kruppel-like factor 2 (KLF2) [12], which acts as a master switch in the
endothelium. KLF2 suppresses pro-inflammatory and pro-atherosclerotic genes such as ET-1, and
induces anti-thrombotic and thrombolytic genes [12]. In support of the hypothesis that OPC trigger
a pseudo laminar shear stress response in endothelial cells we have found that OPC increase KLF2
expression. The profile of OPC initiating this KLF2 response has an identical pattern to that seen in
studies of endothelium-dependent vasodilatation and inhibition of ET-1 synthesis. Observations of a
structure activity relationship in terms of characteristics of active OPC molecules, and downstream
signalling mechanisms leading to changes in gene expression, are consistent with a receptormediated response [13]. However, the precise target protein has yet to be identified.
In conclusion, recent research points to a unique profile of actions of OPC. Future studies
need to further characterise the mechanism of action, identify biomarkers of the response that can
be used to assess optimal consumption patterns of OPC-rich foods and beverages, and determine
factors affecting bioavailability and metabolism of this family of polyphenols. Future clinical trials
of OPC-rich products are likely to provide further support for the beneficial effects of OPC for
treating and preventing cardiovascular disease.
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Polyphenols are probably the most investigated molecules of nutritional interest. Huge
prospective studies, as well as small cross-sectional observations and interventions have
scientifically linked this class of molecules to demonstrated beneficial effects towards health (1,2).
On this basis, numerous experimental papers in the literature have tried to evaluate through which
mechanisms polyphenols exert their health benefits. These molecules have then shown several
biological effects, as tested in vitro or ex vivo. They can inhibit the proliferation of cancer cells,
reduce vascularisation, protect neurons against oxidative stress, and stimulate vasodilation and
improve insulin secretion. However, two important parameters often compromise such studies. The
first is related to the compounds tested and the second is the dose applied.
In many studies, with human or animal cell lines, the compounds tested have been flavonoid
aglycones or their sugar conjugates - typically glucose, galactose, rhamnose or rutinose which are
the conjugating moiety in planta. The tested concentrations commonly range from low µmole/L to
mmole/L. However, it is now well established that polyphenols undergo substantial metabolism
after being ingested by humans in dietary relevant amount and that concentrations of plasma
metabolites after a normal dietary intake rarely exceed nmol/L concentrations (3). Their metabolism
starts in the lumen of small intestine and post-absorption modifications also occur in the liver and
other organs. Furthermore, some flavonoids and related compounds are not absorbed in the small
intestine and so pass to the large intestine, where there is substantial structural modification by the
colonic microflora (Examples in figure 1). Thus, many investigations have tested the wrong
compounds at the wrong concentrations, when trying to unravel, with in vitro or ex vivo
experiments, which physiological mechanisms or molecular targets were involved in their
previously described health effects. Uncritical judgements made on the basis of the published

literature, particularly about toxicity and bioactivity, may sometimes have been misled and
misleading.
As a first observation, bioavailability values reported in the literature for phenolic compounds
should be reconsidered in the light of the large number of recently identified circulating and
excreted metabolites. Particular attention should be paid to colonic ring-fission products and their
contribution to the bioavailability equation. Luckily. times are changing and methods to synthesise
polyphenol catabolites are now starting to be published, making their in vitro and ex vivo
application far easier. Understanding these compounds certainly carries interest for drug-discovery
but also for dietary prevention of disease.
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Figure 1 - A: Proposed pathway for the catabolism of hesperetin-7-O-rutinoside in humans. Dotted
arrows indicates minor pathways [4]. B: Proposed colonic degradation of (–)-epigallocatechin and
(–)-epigallocatchin-3-O-gallate to valerolactone catabolites [5].C: Proposed pathway for colonic
bacteria-mediated catabolism of quercetin-3-O-rutinoside in the large intestine resulting in the
production of 3,4-dihydroxyphenylacetic acid and smaller quantities of 3-hydroxphenylacetic acid
with the subsequent hepatic conversion of 3,4-dihydroxyphenylacetic acid to 3-methoxy-4hydroxyphenylacetic acid prior to urinary excretion[6].
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Abstract
The intestinal microflora: There is a dynamic balance between the human host and
microorganisms in the gut. The normal microflora represents a complex and important ecological
system and its alterations may have serious clinical implications. The normal microflora acts as a
barrier against colonisation by potentially pathogenic microorganisms and against overgrowth of
commensal microorganisms like yeasts or Clostridium difficile in the intestinal tract. The control of
growth of opportunistic microorganisms (1) is maintained not only by the normal flora, but also by
several anatomical and physiological factors such as peristalsis of the intestines and secretion of
saliva, sweat, and gastric acid. (2)
Antimicrobial agents and microflora: Although the colonic ecosystem is thought to be stable, it is
usually pertubated by the administration of antimicrobial agents used as treatment or prophylaxis
(3). The colonic bacteria are exposed to antimicrobial agents orally or intravenously administered
(4). This exposure may occur through incomplete absorption of oral antimicrobial agents, through
exposure to antimicrobial agents in secretions by the salivary glands or intestinal mucosa or in bile
from the liver. (5,6) The extent of changes in the intestinal microflora after antimicrobial
administration depends on the antibacterial spectrum and its concentration in the luminal content.
(7). Both orally or parenterally administered antibiotics have a site-specific action on intestinal
bacteria. For example oral antibiotics, absorbed in the upper part of the small intestine differ in
their effects from those of poorly absorbed. Similarly parenteral antimicrobials, whether secreted
in the bile or from the intestinal mucosa, also affect specific susceptible bacterial populations. (8)
Exposure of the colonic ecosystem to antimicrobial agents may result in a shift of different
components of the microbiota with suppression of some microorganisms, overgrowth by
microorganisms not susceptible to these agents, and establishment of antimicrobial-resistant
members that normally are excluded. (9)
Bacterial pathogenicity and other side effects: Antimicrobial agents may also affect the
pathogenicity of certain bacteria. Fluoroquinolones have been shown to induce bacteriophages and
enhance Shiga toxin production in E. coli O157:H7, which may increase the virulence of this strain.
(10) Gatifl oxacin-resistant Clostridium perfringens strains also had enhanced production of

phospholipase C and perfringolysin O (11). Subinhibitory concentrations of ampicillin and
clindamycin may directly affect adherence of Clostridium difficile by increasing the expression of
genes necessary for colonization It was shown that subcutaneous administration of antibiotics that
disrupt anaerobic flora facilitated the growth and toxin production of C. difficile in mouse cecal
contents. (12) These findings justify the concerns of government regulatory agencies, the World
Health Organization, and health care professionals about the use of antimicrobial agents in farm
animals.
The use of antimicrobial agents frequently is accompanied by antibiotic-associated diarrhea, which
is resolved shortly after discontinuance of the agent and the return of balance to the ecosystem. It
occurs in 15%–25% of patients treated with antibiotics and its incidence differs with various
antibiotics. The mild cases may arise from disturbances in carbohydrate or bile acid metabolism.
Subsequent proliferation of pathogens may cause severe cases of antibiotic-associated diarrhea (13).
Moreover in immunocompromised hosts, weakened by surgery or old, severe infections by
opportunistic pathogens can occur. Potential pathogens, like C. difficile residing in the colon, may
cause C. diffi cile-related antibioticassociated diarrhea and/or pseudomembranous colitis (8).
Antimicrobial-resistance: The lasting effect of antimicrobials is the emergence of antimicrobialresistant bacteria (14). These organisms may be transmitted to different sites within e between other
hosts, causing new emerging infections. (15) A multicenter susceptibility survey (16) has shown
changes in the patterns of resistance among anaerobic bacteria to different antibiotics: β-lactams,
clindamycin, macrolides, tetracyclines, fl uoroquinolones, and nitroimidazole. Methicillin-resistant
Staphylococcus aureus (MRSA) strains have been isolated from children in an outpatient clinic who
had microbial imbalances of the large intestine resulting from antibiotic use. (17) Induction of
enzymes in the colonic bacteria that make antimicrobial agents ineffective is another side effect of
antimicrobial agents. Administration of β-lactams has resulted in increased levels of β-lactamases in
the normal intestinal microflora. In addition induction of β-lactamases in some aerobic and
anaerobic bacteria by cefoxitin has been reported. (18)
Rifaximin, an example of a wide-spectrum, non-absorbable, safe antibiotic: Rifaximin, a
semisynthetic, rifamycin-based non-systemic antibiotic, with a low gastrointestinal absorption and
a good antibacterial activity, is the example of the new intestine-specific and safe antibiotics
coming on the market. (19,20) Its antibacterial action includes Gram-positive and Gram-negative
organisms, both aerobes and anaerobes and is based on its property to bind to the beta-subunit of
bacterial DNA-dependent RNA polymerase inhibiting thereby the bacterial RNA synthesis. (21)
Rifaximin has been extensively demonstratetd by clinical studies to be able to restore gut
microflora imbalance, becoming an important therapeutic agent in several organic and functional
gastrointestinal diseases like hepatic encephalopathy (22), small intestine bacterial overgrowth

(23), inflammatory bowel disease (24) and colonic diverticular disease. (25) Interestingly this
antibiotic has the advantage of low microbial resistance and few systemic adverse events and it is
safe in all patient populations, including young children. (26,27)
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The incidence of obesity has dramatically increased worldwide. Obesity predisposes
individuals to an increased risk of developing several diseases, including atherosclerosis,
diabetes, nonalcoholic fatty liver disease, certain cancers and immune-mediated disorders. In
addition to these associations with disease, research in the past years has identified pathways
that link metabolism with the immune system. The development of obesity is a complex
process involving genetic and environmental factors. Various genes have been implicated in
the determination of body weight, which are predicted to affect control of appetite, energy
expenditure, and further metabolic functions. This genetic susceptibility only explains a small
fraction of overall susceptibility to obesity, and moreover certainly cannot explain the rise in
incidence of this disease, which is currently taking place throughout the world. The complex
pathways that lead to development of obesity and its consequences are poorly understood.

The enormous number and diversity of microorganisms in the human intestine contribute a
diverse set of functions, which even complement the host for important features such as
digestion of complex carbohydrates. Recent landmark studies have investigated the
relationship of the intestinal microbial flora with obesity. These studies revealed that obesity
is associated with substantial changes in the composition and metabolic function of the
intestinal microbiota that allows the “obese microbiota” to extract more energy from the diet.
Moreover, these studies have also shown that the microbiota and its products interact with
host pathways and “sensors” and thereby direct energy expenditure and storage at the host

side. Conventionalization of germ-free mice with a normal microbiota harvested from the
distal intestine of conventionally raised mice leads to weight gain, obesity and insulin
resistance suggesting that the microbiota might affect energy absorption. In addition,
development of obesity in genetically or diet-induced obese mice is associated with
substantial changes in the composition and metabolic function of the microbiota (i.e. an
increased ratio of the commensals Firmicutes to Bacteroidetes) allowing the “obese
microbiota” to extract more energy from the diet. This trait is even transmissible as
colonization of germ-free mice with an „obese microbiota“ results in a greater increase in
total body fat than colonization with a „lean microbiota“. Recent studies in obese and lean
twins suggest that an extensive core microbiome exists at the gene level, and that obese
individuals exhibit reduced diversity, phylum-level changes and an altered representation of
metabolic pathways in their microbiota. Moreover, the gut microbiota and its products
directly regulate host gene expression and thereby control host energy expenditure and
storage. Interestingly, at least two of these pathways (fasting-induced adipose factor, Fiaf; Gprotein-coupled receptor gpr41) involve the intestinal epithelium implicating a major role for
this cell type in determining leanness and obesity.

Conventionalization suppresses intestinal expression of Fiaf specifically in differentiated
villous epithelial cells in the ileum. Fiaf (also known as angiopoietin-like protein 4) is a
circulating lipoprotein lipase inhibitor produced not only by the intestine but also by the liver
and adipose tissue. Germ-free Fiaf–/– mice have the same amount of total body fat weight as
conventionalized (Fiaf-suppressed) mice, suggesting that Fiaf is an important mediator of
microbial regulation of peripheral fat storage. Another pathway apart from Fiaf involves
AMP-activated protein kinase (AMPK) that protects mice from obesity produced by
consumption of a high-fat high-sugar Western diet. AMPK is an enzyme that is conserved

from yeast to humans and functions as a ‘‘fuel gauge’’ that monitors cellular energy status; it
is activated in response to metabolic stresses that result in an increased intracellular ratio of
AMP to ATP. Germ-free mice remain lean despite high calorie intake. This state is associated
with increased activity of phosphorylated AMPK levels both in liver and skeletal muscle,
which stimulates fatty acid oxidation in peripheral tissues and leads to decreased glycogen
levels, along with increased insulin sensitivity, in the liver. All these recent findings support a
concept that the gut microbiome together with host genotype and life-style might contribute to
the development of obesity .
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L-CARNITINE, A DIET COMPONENT AND OCTN LIGAND,
DISPLAYS IMMUNOSUPPRESSIVE PROPERTIES AND ABROGATES
INTESTINAL INFLAMMATION

Geneviève Fortin, Katerina Yurchenko, Catherine Collette, Manuel Rubio,
Alexandra-Chloé Villani, Alain Bitton, Marika Sarfati and Denis Franchimont

Crohn’s disease (CD) is a chronic, relapsing inflammatory disease of the gastrointestinal
tract thought to result from the aberrant recognition of enteric microbial flora, and leading to
inappropriate immune responses and chronic intestinal inflammation. Although exposure to
triggers such as cigarette smoke (1), non-steroidal anti-inflammatory drugs (NSAID) (2), and
stress (3) appear to play a role in the relapsing/remitting phases of IBD, diet is also suspected to
influence the behaviour of the disease, either by influencing the microbial flora or by directly
modulating the mucosal immune response of the host (4, 5). L-carnitine (LCAR) is consumed in
the diet and transported from the intestinal lumen via the organic cation transporters, OCTN1
and OCTN2. Interestingly, allele variants in the L-carnitine (LCAR) transporters OCTN1
(SLC22A4, 1672 C  T) and OCTN2 (SLC22A5, -207 G  C) have been implicated in the
susceptibility to Crohn's disease (CD). While recognized mainly for its role in fatty acid
metabolism, several lines of evidence suggest that LCAR may also display immunosuppressive
properties.
This study sought to investigate the immunomodulatory capacity of LCAR on antigenpresenting cell (APC) and CD4+ T cell function by examining cytokine production and the
expression of activation markers in LCAR-supplemented and deficient cell culture systems. The

therapeutic efficacy of its systemic administration was then evaluated during the establishment of
colonic inflammation in vivo.
LCAR

treatment

significantly

inhibited

dendritic cell (DC) and macrophage function, as
assessed by the expression of the classical activation
marker CD86 and the production of IL-6, IL-1β and
TNFα (Fig 1). Moreover, it acted directly on CD4+ T
cells to dampen their activation, proliferation and
cytokine

production

in

response

to

anti-CD3

stimulation (Fig 2). Accordingly, LCAR deficiency
resulted in the hyperactivation of CD4+ T cells and enhanced
cytokine production.
In vivo, LCAR administration resulted in protection
from weight loss, and the macroscopic and microscopic
evaluation

of

inflammation

after

the

induction

of

trinitrobenzene sulphonic acid (TNBS) colitis (Fig 3). The
protection observed in LCAR-treated mice was attributed to an
abrogation of both innate and adaptive immune responses
since it significantly reduced the colonic
mRNA expression and serum levels of IL-1β
and IL-6, and also resulted in the suppression
of T cell proliferation in the draining lymph
nodes (Fig 4).

Although the association between
mutations in the OCTN genes and CD
susceptibility has not been replicated
worldwide,

our

aforementioned
predisposing

results

support

the

gene

in

CD

and

candidate

individuals

to

highlight the potential therapeutic efficacy
of LCAR supplementation. We here confirm and extend the evidence to support an
immunosuppressive role for LCAR on APC and T cell function and demonstrate the therapeutic
value of its systemic administration in treating intestinal inflammation.
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CLINICAL VALIDATION OF THE PROBIOTIC
LACTOBACILLUS REUTERI DSM 17938
Eamonn Connolly, PhD,
Senior Vice President Research, BioGaia AB, Stockholm, Sweden
A probiotic is, by concensus definition, a live microorganism which, when given in adequate
amounts confer a health benefit on the host. Extensive clinical study of L. reuteri DSM 17938
(parent strain L. reuteri ATCC 55730) over nearly 20 years confirms the true probiotic
properties of this bacterial strain. The benefits of this strain lie both in its documented direct
effects on pathogens combined with effects probably mediated through modulation of the
immune system via the gastro-intestinal epithelium.
The safety of this probiotic in humans of all ages has been demonstrated as has its ability to
temporarily colonise throughout the human gastrointestinal tract (see Table 1). In acute
rotavirus infections, the probiotic together with ORS promotes recovery (Shornikova et al.
1997; Eom et al. 2005) whilst simultaneous administration with antibiotics or chemotherapy
in hospitalised adults leads to reduction in gastro-intestinal disturbance such as diarrhoea
(Cimperman et al. 2009; Aiello et al. 2009). Such protection of gut function was also
observed in children given antibiotic therapy for H. pylori infection (Lionetti et al. 2006).
Daily supplementation with L. reuteri in nursery infants was able to significantly reduce the
incidence of fever, gastro-intestinal infections, visits to the doctor, day care absence and the
use of antibiotics compared to placebo (Weizman et al. 2005). Similar protective effects were
seen in adults, where daily supplementation of a healthy workforce with L. reuteri could half
the absenteeism due to short-term gastrointestinal or respiratory illness (Tubelius et al. 2005).
The use of the L. reuteri drops formulation has stimulated L. reuteri clinical research in small
infants where beneficial effects on gut function are now being demonstrated. Savino et al.
(2007) presented convincing data with L. reuteri on the alleviation of crying in colicky
infants and new observations on gut motility in preterm infants show that the L. reuteri
induced significantly improved gastric emptying, associated with reduced gastro-intestinal
disturbances such as regurgitation (Indrio et al. 2008; 2009). L. reuteri probably acts by
improving gut motility (perhaps via the immune system), function and food tolerance which

may be the basis of the calming effect and reduced crying in infants. Similar improved gut
function may lie behind recent observations of alleviation of recurrent abdominal pain using
this probiotic (Romano et al., 2009).
In a multi-centre trial on the effect of long-term supplementation of high allergy risk newborn
infants with L. reuteri (Abrahamsson et al. 2007), the cumulative incidence of eczema was
similar between the L. reuteri – supplemented and placebo infants (36% versus 34%
respectively), but L. reuteri treated infants had significantly less IgE-associated eczema
during the second year of life (8% versus 20%). Children with IgE-associated allergic eczema
run a high risk of developing respiratory allergy in later life. There is thus a good possibility
that the L. reuteri supplemented infants will develop less asthma and allergic
rhinoconjunctivitis when they reach school age and beyond and this is currently under
investigation.
L. reuteri can reduce pathogen load in humans, an effect most easily seen in H. pylori infected
subjects where load is decreased by daily use of the probiotic over 4 weeks (Imase et al. 2007;
Francavilla et al. 2008). The potential to use this probiotic in conjunction with antibiotic
treatement of H. pylori infection to reduce side effects and enhance eradication is emerging
from new studies (Lionetti et al. 2006; Saggioro et al. 2005; Ainora et al. 2008). Reduced risk
of life-threatening infection with Candida in premature and surgical infants in the neonatal
intensive care unit (Romeo et al. 2006) is stimulating intense further study in other major
clinics around the world. Further, new strains of L. reuteri, which have strong and specific
anti-inflammatory effects, are about to enter clinical trials and may provide useful tools in
gastro-intestinal inflammation induced by H. pylori in the future. The genetic basis of the
function of the L. reuteri probiotic strains combined with a growing clinical program will
provide a deeper understanding of the mechanisms of action of this probiotic and allow the
development of new probiotic concepts for specific uses in the future.
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Table 1. Key clinical trials with L. reuteri
Dose
Trial

Subjects

Design

(CFU/day)

Duration

Main outcome

Healthy adults

R, DB,

1x1011

21 days

Safe

Safety
Wolf et al. 1995

PC
Wolf et al. 1998

Immunocompromised adults R, DB,

Weizman &

Healthy infants

R, DB,

Infants

R, DB,

1x1010

21 days

Safe

3x108

60 days

Safe

1x108

6-12

No elevation of blood D(-)-lactic acid

PC
Alsheikh 2006
Connolly et al. 2005

PC
PC

months

Colonisation
Björkman 1999

Healthy adults

Open

1x109

12 days

Colonises large intestine

Valeur et al. 2004

Healthy adults

Open

4x108

28 days

Colonises human stomach, duodenum and

Glintborg et al. 2004

H. pylori infected adults

Open

4x108

6 months

Colonises the human stomach

Rosander et al. 2008

Healthy adults

R, DB,

8x108 -

28 days

Survives GI passage

PC

6.5x1010

R, DB,

1x108

12

Survives GI passage

ileum

Abrahamsson et al.

High risk eczema infants

2009
Egervärn 2009

months

PC
Healthy adults

R, DB

1x108

14 days

Survives GI passage

1x1010-11

≤5 days

Reduced duration of gastroenteritis

1x107-10

≤5 days

Reduced duration of gastroenteritis

2x108

5 days

Reduced duration of gastroenteritis

1x108

60 days

Safe and reduced diarrhoea

8

2x10

28 days

Reduced AAD

3x108

12 weeks

Reduced incidence of diarrhoea and illness

1x108

28 days

Reduced colic

8

Gastroenteritis and diarrhoea
Shornikova et al.

Acute gastroenteritis;

R, DB,

1997

children

PC

Shornikova et al.

Rotavirus gastroenteritis;

R, DB,

1997

children

PC

Eom et al. 2005

Acute diarrhoea; children

R, DB,

Aiello et al. 2009

Chemotherapy adults

PC
Open

Cimperman et al.

Hospitalised adults on

R, DB,

2009

antibioitics

PC

Weizman et al. 2005

Day-care children

R, DB,

Savino et al. 2005

Colic infants

Gut function and
infection
PC
Indrio et al. 2008

Formula-fed premature

Open R
R, B, PC

1x10

30 days

Improved gut function

infants
Romeo et al. 2006

Premature infants

Open R

1x108

1 month

Reduced infections and hospital stay

Indrio et al. 2009

Regurgitating infants

R, DB,

1x108

30 days

Reduced regurgitation and improved gut

Romano et al. 2009

Abdominal pain children

1x108

4 weeks

Improved abdominal pain

4x108

4 weeks

Reduced H. pylori infection load

1x108

28 days

Reduced H. pylori infection load; improved

10 + 10

PC
R, DB,

function

PC
H. pylori infection
Imase et al. 2005

Hp infected non-

R, DB,

symptomatic adults

PC X

Francavilla et al.

Hp infected symptomatic

R, DB,

2008

adults

PC

Lionetti et al., 2006

Hp infected symptomatic

R, B, PC

1x108

R, B

1x108

30 days

L. reuteri + omeprazole effective against H.

Open

1x108

14 days

Reduced antibiotic side effects and

GI health

children
Saggioro et al. 2005

Hp infected symptomatic

days

adults
Ainora et al. 2008

Hp infected symptomatic
adults

Reduced GI disturbance

pylori
increased eradication

Maintain health
Tubelius et al. 2005

Healthy adults

R, DB,

1x108

80 days

Reduced short term illness

2x108

6 months

Tendency (NS) to reduced gases and

PC
IBS
Niv et al. 2005

IBS adults

R, DB,
PC

constipation

Allergy
Abrahamsson et al.

High risk eczema infants

2007
Cirillo et al., 2005
Gromert & Axelsson
2008

R, DB,

1x108

PC
Milk intolerant children
Atopic eczema children

Open
R, DB,

12

Reduced incidence of allergic eczema

months
1x108
8

1x10

PC

R: Randomised; DB, double-blind; PC, placebo-controlled; X, crossover

10 days

Atopic eczema relief

12

Marginal long term effects

months

INTESTINAL MICROBIOTA, INFLAMMATION AND
IMMUNOREGULATION
Elena Mengheri
National Research Institute for Food and Nutrition (INRAN), Rome, Italy
Probiotic bacteria may confer benefits in several diseases, such as allergy, irritable bowel syndrome
and inflammatory bowel disease, as well as in age-associated immune disorders
Increasing evidence indicates that changes in gut microbiota, with an increase of pathogens and
a decrease of health-promoting bacteria, such as bifidobacteria and lactobacilli, is a primary cause
of IBD (1,2). Thus, probiotic supplementation has been proposed to prevent or ameliorate the
i n f l a m m a t o r y b o w e l d i s e a s e ( IBD), and recent studies ha ve s hown t ha t probiotics,
mainly bifidobacteria and lactobacilli, were effective in prevention or treatment of IBD (3,4).
The mechanisms underlying the protection by probiotics in IBD is still largely unknown. A recent
theory is that the microbiota changes with a decrease of probiotic bacteria, lead to a defective
maturation or function of regulatory T cells (Treg; 5). These cells have a fundamental role in
maintaining gut immune homeostasis and may exert potent suppressive activity by inhibiting the
proliferation of effector cells and production of Th1 and Th2 cytokines (6). There is some
evidence that probiotics supplementation is able to ameliorate the colitis by modulation of Treg
cells (7,8). Not all probiotic strains are able to reduce intestinal inflammation. In fact probiotic
activity is considered to be genera, species and strain-specific, a n d t h u s probiotic mixtures
of strains belonging to different genera or species may be more effective than single probiotics,
by complementing each other’s health effects.
On the basis of these considerations, we recently investigated the efficacy of mixtures of different
Lactobacillus, Bifidobacterium and Streptococcus strains in the prevention of mucosal
inflammation, by using a mouse model of experimentally induced colitis, mimicking human
Crohn’s disease. We studied the p o s s i b l e role of intraepithelial lymphocytes (IELs) and
lamina propria lymphocytes (LPLs), that form highly specialized lymphoid compartments. IELs
afford the immediate response to antigens and bacteria as they establish the closest contact with
the lumen (IELs), while LPLs p r o v i d e t h e s u b s e q u e n t i m m u n e r e s p o n s e as they reside in
the underlying mucosa. We also investigated whether regulatory T cells were involved in the
probiotic protective activity. We showed that the probiotic mixtures (provided by Ditta Barilla,
Italy), namely mixture of L. acidophilus Bar 13 and B. longum Bar 33 (1:1); and mixture of L.
plantarum Bar 10, Streptococcus thermophilus Bar 20 and B. animalis subsp. lactis Bar 30

(1:1:1), were able to prevent the TNBS induced intestinal inflammation and damage, and the
most efficient was the mixture of L. acidophilus and B. longum. This protection was
associated with a reduction of CD4+ T cells and an expansion of γδ T cells in intraepithelial
lymphocytes (IELs). Considering that γδ T cells are involved in colitis regulation, since
development of spontaneous colitis in γδ T cell-deficient mice is suppressed by γδ IELs transfer
and the susceptibility to experimentally induced colitis is increased in γδ T cells depleted mice
(9,10), our results suggest a new function of probiotics in the prevention of colitis. In addition,
we found a higher percentage of CD4+CD25+Foxp3+ cells in IELS and not in LPLs after treatment
with L. acidophilus and B. longum. The cytokine profiles found in this study are compatible with
the ability to enlarge the Treg cells population and the anti- inflammatory activity elicited by the
probiotics, since the two probiotic mixtures inhibited the production of TNF-, MCP-1, IL-12
and IFN-, while increased IL-10 expression. In conclusion, the results of this study are
consistent with a role of L. acidophilus and B. longum in prevention of colitis through induction of
Treg cells and highlighted a novel ability of probiotics in modulating the function of IELs.
Changes in gut microbiota are also associated with inflammatory processes that are recurrent in
aging. A reduction in the numbers and diversity of many protective commensal anaerobes, such as
bifidobacteria and, to a lesser extent, lactobacilli occur in microbiota of elderly (11). On the other
side, ageing is associated with several alterations of immune function, a process known as
immunosenescence, characterised by profound changes of both adaptive and innate immunity,
leading to increased susceptibility to infections and development of chronic inflammatory status
(12). Therefore, supplementation with probiotics has been suggested to counteract the
immunosenescence process. Whether changes in regulatory T cells may explain immune
dysfunction in elderly is still unclear. Some authors showed an increase of regulatory T cells with
age (13,14), while other authors reported a decrease (15). However, even in the case of increased
amount of Treg, a reduced function of these cells has been found associated with ageing (16).
By using a model of old mice, we have found a different immunomodulation by L. acidophilus La5
and Bifidobacterium BB12 (provided by Ditta Parmalat, Italy) in gut intraepithelial (IELs) and
lamina propria lymphocytes (LPLs) with an increase of IL-10 secreting CD4+ cells in IELs. In
addition, we found an increase of CD4+CD25+Foxp3+ cells in LPLs, supporting the hypothesis that
probiotics may contribute to a better defence against age-associated inflammation through Treg
involvement.
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PROBIOTICS IN ALLERGY
Claudio Nicoletti, Lab.of Mucosal Immunology, Institute of Food Research, Norwich, United
Kingdom

The human gut is a unique environment; throughout life it is exposed to a limitless amount and
variety of antigens (food and bacteria) and its main task is to filter out the nutrients and provide a
barrier against pathogens and macromolecules.
Allergic reactions are considered TH2 dominated responses, indeed a large body of evidence show
that TH2 cells and their signature cytokines IL-4, IL-5 and IL-13 are instrumental in the
pathogenesis of allergic disease. Naïve T cells develop into polarised effector cells that mediate
distinct immune responses. TH1 cells are important for cellular immunity and are characterised by
the production of IFN-, whereas TH2 cells participate in humoral immunity and produce the
cytokines IL-4, IL-5 and IL-13. In the gut both TH1 and TH2 cells can induce chronic intestinal
inflammation that is usually characterised by the predominance of one or other cell type or its
products. Evidence suggests that TH1 T cells play an important pathogenic role in inflammatory
bowel diseases such as Crohn’s disease. In contrast, Ulcerative Colitis is characterized by a TH2
immune response with inflammation and epithelial barrier dysfunction. These polarised conditions
suggest dysregulated immunity and stress the importance of a balanced TH1/TH2 cell response in
the regulation of mucosal immunity. Within this scenario, the role of professional antigen
presenting cells (APC), such as dendritic cells (DC) is instrumental in orchestrating a well balanced
TH1/TH2 response. In food allergy, for example a critical event is the increased resistance of DC to
antigen-specific T cell-mediated apoptosis and the ensuing inability of DC to produce the TH1polarizing cytokine IL-12 upon challenge with IL-4. In addition to this, it is becoming evident that
gut microbiota plays an important role in the ability of the intestinal immune system to shape finely
tuned and balanced immune responses.
Events in early infancy are believed to be critical in determining the subsequent course of allergic
disease (to both inhaled and food-borne allergens) and may be influenced by differences in the
nature of childhood infection or changes in the bacterial flora of the bowel that follow from a clean
western lifestyle or through excessive use of antibiotics. Alterations in intestinal microbiota have
been detected both in infants suffering from allergic disease and in those that later develop the
disorder. The host-microbe crosstalk in the gut is a delicate immuno-modulator of the immune
system, and the establishment of normal microbiota in the intestine is believed to represent a key
process whereby the intestinal milieu is kept disease-free as it performs its dual function: mounting
1

an inflammatory response to pathogens and maintaining hypo-responsiveness to harmless antigens.
We have co-evolved with our parasites and the constant threat of bacterial and viral infections, and
now that infancies in the westernised world are largely free from such companionship, ‘immune
deviation’, allergic conditions and other diseases may result. In this context the use of probiotics
may represent a potentially important tool at our disposal. However, there are a limited number of
studies that have examined the effect of probiotics on allergy. In an earlier pilot study we tested the
ability of the probiotic Lactobacillus casei Shirota (LcS) to modulate seasonal allergic rhinitis
(SAR). We compared changes in immune status arising through the daily ingestion of a milk drink
with or without live LcS, over a period of 5 months. We found that volunteers treated with LcS
showed a significant reduction in levels of antigen-induced IL-5, IL-6 and IFN- production
compared to volunteers supplemented with placebo. Meanwhile, levels of specific IgG increased
and IgE decreased in the probiotic group. These data showed that probiotic supplementation
modulates immune responses in allergic rhinitis and may alleviate the severity of symptoms. More
recently, it has been confirmed that a combination of probiotics (Lactobacillus acidophilus and
Bifidobacterium lactis) in treating allergic rhinitis. In the latter case, the specific combination of
probiotics employed in the study was shown to reduce the pollen-induced infiltration of eosinophils
into the nasal mucosa, and prevent nasal symptoms.
Thus, it can be concluded that the impact of probiotics reaches beyond the intestine.
However, it has to be highlighted that mechanistic studies on the effects of probiotics on the
immune system are currently lacking. This is the next step required to fully understand and
subsequently exploit the potential of probiotics in the treatment/prevention of allergic diseases.

2

Legend. The left panel shows a scanning electron micrograph of an individual follicle of an
intestinal Peyer’s patch. Although one of the main function of the gut epithelium is to provide a
barrier against macromolecules and pathogens it also plays a key role in shaping mucosal immune
responses by interacting with luminal bacteria via specific receptors and signalling to the underlying
immune system mainly via secretion of soluble cytokines. The gut epithelium also samples (right
panel) luminal antigens (Ag) via M cells (M) and deliver them to the underlying lymphoid tissue.
The first contact between immune cells (Ly) and antigen can take place within M cells cytoplasmic
pockets that represent a docking site for a variety of lymphocyte subsets. In addition, dendritic cells
(DC) also sample antigens directly by extending their dendrites between epithelial cells (E), process
them and finally present them to naïve T cells. Understanding the interaction of probiotics with the
gut epithelium is instrumental to elucidate their regulatory effects on both mucosal and systemic
immune responses.
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IMMUNITY, PROBIOTICS AND PEDIATRIC AGE
Annamaria Castellazzi and Chiara Valsecchi
Dept. Paediatric Sciences, University of Pavia

At birth, neonate immune system is naïve. In first days of life, innate immunity is probably more
important than acquired immunity for immune response against infections, because of the absence
of an immunological memory. The colonization of gastrointestinal tract begins soon after birth,
following the first contact with environmental antigens. After 48 hours, faeces are enriched of E.
coli and Streptococci and, after few days, of Clostridia, Bifidobacteria and Bacteroides (1).
The colonization of gastrointestinal tract is influenced by several factors, such as type of delivery
and nutrition. In faeces of breast-fed neonates there is a prevalence of Bifidobacteria, E. coli and
Streptococci, while in formula-fed neonates there is a prevalence of Bifidobacteria, Clostridia and
Bacteroides. At weaning, children intestinal microflora gradually changes since an adult-like
microflora (1, 2).
The importance of a correct intestinal bacterial colonization is evidenced by the so called “Hygiene
hypothesis”, according to which, during childhood, the absence of an early exposure to pathogens,
bacterial antigens and parasites, influences the development of immune system (3)leading to a
stronger susceptibility to allergic diseases.
Immune system should be able not only to eliminate pathogens and to reduce the consequent tissue
damage, but also to recognise undangerous antigens (food and environmental antigens), without the
beginning of an active immune response .
Intestinal microflora is the principal antigenic stimulus for the activation and development of
immune system, and can modulate GALT (Gut Associated Lymphoid Tissue) functions through
regulatory mechanisms. In the gastrointestinal tract are important both the recognition of food and
commensal bacterial antigens, in order to avoid the development of chronic inflammatory
processes, and the immune response against pathogenic microorganisms (4, 5).
Modifications of the composition of intestinal microflora are related to the onset of allergic
diseases. Intestinal microflora of atopic children is characterized by the prevalence of Clostridia and
Stafilococcus aureus, and a poorer colonization of Bifidobacteria, Enterococci and Bacteroides
than in healthy children (4, 6).
Oral tolerance is a systemic process by which immune system doesn’t develop an inflammatory
response against antigens after the first oral administration and a following systemic exposure to
them. There are several factors that can influence oral tolerance: antigenic structure, dose of

administration, pregnancy, age, integrity of intestinal epithelial barrier and commensal microflora.
The loss of oral tolerance drives to an allergic response against food antigens (7).
Atopy is the predisposition to the development of an IgE- mediated immune response against
common antigens. Atopic patients have higher IgE and eosinophilic levels than healthy subjects.
Several studies showed that IgE production is related to the expression of particular HLA class II
genes. The linkage between antigenic peptides and MHC molecules could lead to a Th2 response.
IgE production is positively influenced by Th2 lymphocytes, producing IL-4, instead IgE inhibition
is related to IFN- and IL-12 production by Th1 lymphocytes. Th2 activated lymphocytes, through
IL-4 and IL-13 production and the expression of co-stimulatory molecules as CD40, promote
isotypic switch for IgE production (8).
Microbes can influence immune system development with molecular mechanisms not known yet. In
neonates, immune system is polarized to a Th2 response, in order to permit the tolerance between
foetus and maternal immune system. Soon after birth, the exposure to environmental antigens and
the administration of food antigens through breast-feeding promote a correct balance between
Th1/Th2 immune response and the development of immunological tolerance to common and food
antigens. Specific bacterial strain of normal intestinal microflora contribute to the maturation of
Th1 and Th3 lymphocytes, through regulatory cytokines IL-10 and TGF- production by regulatory
dendritic cells (DCs). Also regulatory T lymphocytes (Tregs) seem to have a role in Th1/Th2
balance and in the induction of immunological tolerance. Th1/Th2 polarization is regulated by a
network of extra-cellular signals and through the production of different cytokine patterns: IFN-,
IL-12 and TNF- by Th1 lymphocytes, and IL-4, IL-5, IL-10 and IL-13 by Th2 lymphocytes (9).
According to the currently adopted definition by FAO/WHO, probiotics are: "Live microorganisms
which when administered in adequate amounts confer a health benefit on the host"(10).
The most important species of probiotic bacteria are: Lactobacilli, Bifidobateria and Streptococci.
The principal effects of probiotic bacteria are: the promotion of lactose digestion in allergic
subjects, resistance against intestinal pathogens, anti-carcinogenic activity, immune system
modulation, cholesterol reduction, Helicobacter pylori- inhibitors production.
According to a recent hypothesis, Th2 lymphocytes could differentiate in Th1 lymphocytes after
stimulation by IL-12 and IFN-, produced after linkage of bacterial antigens with Toll-Like
receptors (TLRs) on innate immune cells (11).
Several studies showed the positive effects of some probiotic strains in prevention and treatment of
allergic diseases, especially in pediatric patients.
We previously studied the effects of two different probiotic strains Lactobacillus salivarius and
Lactobacillus paracasei and their commercial mix (PSMix) on “in vitro” immune response of some

healthy adult volunteers and we evaluated an increment of IL-12 and IL-10 production. This results
suggest a positive effect of the bacterial strains in balance between Th1 and Th2 response (12).
We also studied “in vivo” immunomodulatory properties of PSMix in some atopic pediatric patients
after 30 days orally administration. In particular, our data showed a significant increment of NK
activity after administration of PSMix (13).
In conclusion, the ability of probiotics to modulate is not completely clarified yet; several studies
showed that some probiotic strains could promote IL-12 and IL-10 production and induce Th1
immune response, balancing Th2 immune response characteristic of atopic subjects.
Besides the“hygiene hypothesis”, the importance of commensal bacteria could be evidenced by the
recent “old friends hypothesis”, according to which, the presence of intestinal microflora is crucial
for the maturation of regulatory dendritic cells, that promote Tregs differentiation through TGF-and
IL-10 production. This mechanism is related to a suppression of inflammatory response against
commensal bacterial antigens. The suppression of a wrong inflammatory response leads to the
maturation of a high number of regulatory dendritic cells, to the processing of self or food antigens
and to the induction of immunological tolerance, also promoting activation of Tregs (14).
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ALLERGEN FREE PROBIOTICS
Luca Mogna, B.S.
Research & Development, Probiotical S.p.A., Novara
Beneficial findings concerning probiotics are increasing day by day.
Specific components of the intestinal microflora, such as Lactobacilli and Bifidobacteria, have been
associated with beneficial effects on the host, including promotion of gut maturation and integrity,
antagonism against pathogens and modulation of the immune system (1).
Many efficacy trials have demonstrated the ability of some probiotic strains to modulate immune
responses and lower the incidence of allergies.
The ability of probiotic bacteria to shift the equilibrium of the mucosal immune system towards Th1
response also provides a strategy for the treatment of atopic disorders, not least atopic eczema (2,
3).
Isolauri and her team provided the first clinical evidence of specific probiotic strains modifying
parameters commonly related to allergic inflammation. The data further indicate that probiotics may
counteract inflammatory responses beyond the intestinal milieu (4).
Bongaerts et al have suggested that specific probiotics may prevent the increased intestinal
permeability characteristic of children with atopic eczema and food allergy, thus reducing the
sensitivity to allergens and the onset of atopy (5).
The use of live microorganisms that may be beneficial to health has a long history and its efficacy is
well documented. Intervention studies in which the gut flora was modified from birth have yielded
encouraging results and may provide a new mode of primary prevention of allergy in the future.
In contrast to these positive findings, recently in France, an infant allergic to cow’s milk
experienced anaphylactic shock, including generalized urticaria and laryngeal oedema, minutes
after ingesting a probiotic supplement. Following this dramatic episode, Lee et al analysed many
different products with particular reference to the presence of β-lactoglobulin and reported that
about 70% of probiotic supplements commonly used today in France contain milk and/or its
derivatives (6).
This fact provides evidence of a critical point: the administration of probiotics which are not
allergen-free can be unsafe to subjects suffering from moderate to severe food allergies. Even traces

of residual allergens, including those derived from the industrial cultural medium of bacteria, pose a
serious health risk, especially to children whose allergological profile is not well known.
In fact, two per cent of babies under 12 months are allergic to cow’s milk. Approximately 35% of
children with moderate to severe atopic dermatitis have also food allergies. These data, however,
underestimate the actual incidence of allergies, whereas 20 to 30% of allergic individuals are not
aware of their suffering from food sensitivities because adverse reactions are not revealed by skin or
blood tests (7, 8).
Furthermore, the incidence of food allergies is on the rise in “westernized” countries, especially in
children, and represents a serious problem for society. Most reactions are short-lived and relatively
harmless, but severe allergic reactions leading to anaphylactic shock and death are not uncommon.
Currently, the only way to treat food allergies is to avoid the products which trigger these reactions.
This evidence has focused attention on the need for safe and effective probiotic strains and finished
products which contain them. Safe probiotics should be produced by avoiding all potential allergens
or raw materials derived from these substances by means of hydrolysis, heating and/or mechanical
treatments.
In Europe, allergens are regulated by Directive 2003/89/EC, whose Annex IIIa identifies 12 classes
of ingredients considered as potential allergens: cereals containing gluten, crustaceans, eggs, fish,
peanuts, nuts, soybeans, milk, celery, mustard, sesame, and sulphur dioxide (at levels above 10
mg/kg or 10 mg/litre expressed as SO2) (9). The new legislation, amended by Directives
2006/142/EC and 2007/68/EC (10, 11), introduces the criterion that all potential allergens must be
clearly indicated on the label, even if present as components of compound ingredients and
regardless of their final concentration in the product. This rule applies to potential allergenic
substances either directly used in the manufacture of food products or those present as residues in
the finished product, even in an altered or modified form.
The present work describes an innovative, internationally patented manufacturing process
developed to produce allergen-free probiotics by avoiding the use of any potential allergen, both in
the probiotic strain and finished product formulations.
The first step towards achieving allergen-free probiotics is the evaluation of raw materials typically
used as carbon sources, nitrogen sources, cryoprotectants and/or excipients in production of the
strains.

The most common examples of allergenic or sensitizing raw materials include:
-

milk proteins (milk and whey powder, peptones and protein hydrolyzed products) commonly
used as sources of nitrogen for bacterial growth;

-

lactose and by-products used as sources of carbon or cryoprotectants;

-

soy proteins (including their hydrolyzed derivatives such as peptones) commonly used as
additional nitrogen sources;

-

derivatives of gluten-containing cereals such as maltodextrin and glucose, often used as carbon
sources and excipients.

The second step is substitution of these risk materials with alternative substances, particularly of
vegetable origin, which do not belong to the list of potential allergen types and are capable of
guaranteeing suitable or even higher process performance. In fact, the use of vegetable raw
materials, usually rich in bioactive peptides, provides an excellent nutritional source for probiotic
bacteria and guarantees both their healthy growth during fermentation and a subsequent more robust
stability during and after freeze-drying.
The last step is optimization of the manufacturing process (illustrated in Figure 1), in particular
fermentation, to produce bacterial cells with elevated viability and to minimize mortality during
subsequent phases.
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Figure 1. Overview of the industrial phases during manufacturing of probiotic strains.

Room temperature stability of many allergen-free probiotic strains is more robust, mainly due to the
physiological integrity of bacterial cells grown in media rich in bioactive peptides.

Each finished product containing one or more allergen-free probiotic strains is prepared using other
active components, such as prebiotic fibres, amino acids, vitamins, minerals and technological
excipients, which are free of all potential allergens as identified in Annex IIIa of the Directive
2003/89/EC and certified as such by their suppliers.

Pediatric formulations
Finished products intended to pediatric application are optimised with particular attention to the
following points:
-

the use of allergen-free strains typical of the microbiota of children;

-

the use of only natural sweeteners, flavorings and, if present, colourants;

-

organoleptic characteristics which are specifically targeted to appeal to children’s tastes
(sweetness, fruit colour and flavour).

Many kind of allergen-free product typologies such as sachets, unit dose vials, capsules and tablets
(swallowable, chewable and modified release) may be manufactured.
This strategy guarantees a safe probiotic supplementation even to individuals with food allergies
and/or intolerances.
The Quality System must guarantee the non-use of any allergenic raw material and derivatives in all
phases of the manufacturing process of the probiotic strain and the finished product. The
implementation of an effective HACCP control plan is crucial to monitor possible crosscontamination by means of ultra-sensitive and reliable analytical methods able to detect even trace
amounts of allergens in raw materials, process intermediates and finished products.
In this way state-of-the-art technology, research and quality system are essential to the production
of safe and effective probiotic strains and the food supplements that contain them.
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EFFICACY OF LACTOBACILLUS RHAMNOSUS GR-1 AND
LACTOBACILLUS REUTERI RC-14 IN THE TREATMENT AND IN THE
PREVENTION OF VAGINOSIS AND BACTERIAL VAGINITIS RELAPSES
A. Cianci, R. Giordano, R. Morello, V. De Leo, F. Caccamo
Introduction
Bacterial vaginosis represents about 60% of vulvovaginal infections, it is especially sexually
associated. It is definited as a syndrome of polymicrobial origin, in which the normal lactobacillusdominant flora is replaced by an increase of anaerobic bacteria. (1) Lactobacillus are predominant
in the normal vaginal flora, they have the ability to produce hydrogen peroxidase and an acid pH in
the vagina, instead in bacterial vaginosis lactobacillus are present in 30%, and anaerobic bacteria
increase whit the loss of the usual vaginal acidity, due the production of volatile metabolites
(putrescine and cadaverine) (2,3) Many conditions may alter the normal vaginal pH: age,
menstruation, pregnancy, antibiotic therapy, hormonal therapy, unprotected sexual intercourse, oral
contraceptive, improperly use of cleanser for intimate hygiene. The aetiology of bacterial vaginosis
is associated with the increase in the concentration of several organisms, most commonly
Gardnerella vaginalis, Mycoplasma hominis, and many anaerobic bacteria as Mobiluncus,
Bacteroides, Peptostreptococcus, Eubacterium. (4)Bacterial vaginitis are present in woman of
reproductive age, but also before puberty and after menopause. Bacterial vaginitis are distinct from
bacterial vaginosis, because the normal lactobacillus flora is replaced by an increase of aerobic
bacteria, especially intestinal bacteria as E. Coli. (6,7)A typical feature of bacterial vaginosis is the
absence of inflammation signs, it may be detected an increase of vaginal discharge; instead bacterial
vaginitis presents a different spectrum of symptoms and signs like leukorrhea, pruritus, burning,
dyspareunia and vaginal red inflammation that are very painful for women affected. Furthermore
for bacterial vaginitis diagnosis is important the microscopy findings of decreased lactobacilli and
increased vaginal leukocytosis: bacterial vaginosis typically presents as an absence of leukocytes on
microscopy, in bacterial vaginitis, by contrast, vaginal leukocytes are usually abundant, and their
numbers as well as their appearence are part of the definition of the disease entity. Less common,
but not less important are Staphylococcus pyogenes, Pseudomonas and Proteus infections: these
bacteria are part of the normal vaginal flora, but in aerobic vaginitis the loss of lactobacillus flora is
associated with their significant increase. (8)The definition of aerobic vaginitis as an abnormal
vaginal flora entity, distinct from bacterial vaginosis, is thanks to Donders at al. (1)Donders criteria
for the microscopic diagnosis of aerobic vaginitis (with phase contrast microscope) show three
lactobacillary grades:Lactobacillary grade I: numerous pleiomorph lactobacilli, no other
bacteria.Lactobacillary grade II: mixed flora, but proportion of lactobacilli decreased due the

increased number of other bacteriaLactobacillary grade III: lactobacilli severely depressed or absent
because of overgrowth of other bacteria.Due the loss of lactobacilli in bacterial vaginosis and
bacterial vaginitis is important to restore the vaginal environment for their treatment. (9-10)The aim
of our research is to evaluate the effectiveness of oral use of Lactobacillus rhamnosus GR-1 and
Lactobacillus reuteri RC-14 for restoration of the vaginal environment in bacterial vaginosis and
aerobic vaginitis treatment.
Materials and methods
50 women, between the ages of 18 and 48 years with leukorrhea, pruritus, burning and vaginal red
inflammation, agreed to be enrolled in the study. Menopausal women were excluded.Vaginal
samples were taken with a swab from the posterior zone of the vaginal fornix of all enrolled women
for aerobic and anaerobic bacteria isolation and vaginal smears were classified according to
Donders criteria thanks microscopic examination. Bacterial vaginosis diagnosis was based on
Amsel criteria; bacterial vaginitis diagnosis on Donders criteria.
Patients have been subdivide in two groups:
 Group A: 25 patients with aerobic vaginitis
 Group B: 25 patients with bacterial vaginosis
In all 50 women lactobacilli were severely depressed or absent because of overgrowth of other
bacteria or yeasts. All of them received specific anti-infective treatment and after probiotic L.
rhamnosus GR-1 and L. Reuteri RC-14 (Dicoflor Elle, Dicofarm, Roma). Probiotic was taken
orally, two times daily for 15 days. After a week from the end of anti-infective treatment, vaginal
samples were taken with a swab from the posterior zone of the vaginal fornix and vaginal smears
were taken for microscopic examination. Of enrolled women, 2 of them dropped out, one pertaining
to the group A, and the other one to the group B. Secretion collected from the posterior vaginal
fornix was used to prepare smears for light microscopy. In the wet smear vaginal slides, bacteria of
different morphotype, clue cells, i.e. vaginal epithelial cells covered by rods of G. vaginalis, yeast
blastospores, pseudohyphae and hyphae, bifidobacterium, T. vaginalis, leukocytes, were searched
for at high power field magnification. Cultures from swab samples collected from the posterior
vaginal fornix were made to detect streptococci, staphylococci, enterococci,

lactobacilli, G.

vaginalis, T. vaginalis, Candida Albicans. Samples from the ecto-endocervix were collected by use
of a brush device (cytobrush) for detection of N. gonorrhoeae, M. hominis, U. urealytiumm, C.
trachomatis.

Results:
Of 50 women enrolled, 46 patients have shown a complete lactobacillary vaginal colonization, 2
absent colonization, and 2 drop out. Scores showed lactobacilli presence in 92% of women enrolled.
The women have reported a significant improvement of their quality of life, thanks to local relief,
disappearance of the symptoms, especially after sexual intercouse, and improvement of their state
of general well-being. At the end of the treatment all women reported a significant decrease of their
symptoms as leukorrhea, pruritus, burning, dyspareunia.
Discussion:
Our research shows that Lactobacillus rhamnosus GR-1 and Lactobacillus reuteri RC-14 are able to
restore the normal vaginal flora in women with bacterial vaginosis and bacterial vaginitis. The aim
is to treat the vaginal flora changes, lactobacillary absence or decrease, that determine the
overgrowth of other bacteria. The vaginal microflora constitutes a complicated environment,
composing of varying microbiological species in variable quantities and proportions (Gram - and
Gram +, aerobic and anaerobic species). The vaginal microflora is costantly in a state of flux: the
composition of the vaginal ecosystem is not static but changes in response to endogenous and
exogenous influences. The dominant species in the vagina of healthy reproductive women is
Lactobacilli (95% of vaginal flora): in healthy females as many as 10⁷-10⁸ lactobacilli per ml
vaginal fluid has been reported (11); lattobacilli create an adverse envirorment to other bacteria
growth and prevent microbial pathogens from invading and proliferating at this side. Defence
factors of vaginal lactobacilli are many: they are lactic-acid producing bacteria: infection and/or
proliferation of pathogenic bacteria (as C. Albicans, E. Coli, G. Vaginalis, Mobinculus) in the
vagina is suppressed by lactic acid production and acid pH. (12-13). Lactobacilli also produce
lactocins, bacteriocins with bactericidal activity and hydrogen peroxide that can inhibit or eliminate
other bacteria (without catalase or peroxidase enzymes), like G. Vaginalis, N. Gonorrhoeae, C.
Trachomatis and T. Vaginalis. Other defence mechanisms proposed for their microbial antagonism
are competition for nutrients, adhesion inhibition of pathogens to surfaces and stimulation of the
immune system. (14)
For this reason the use of Lactobacillus rhamnosus GR-1 and Lactobacillus reuteri RC-14 led to a
benecial impact on the vaginal microflora and can be used to prevent or cure both bacterial
vaginosis and aerobic vaginitis.During the last few years lattobacilli’s interest is increased and it has
encouraged us to study alternative treatment for bacterial infections with the aim to restore vaginal
flora and vaginal defence factors. Not all the strains can be used in therapy, but they have to be

tested for their probiotic properties to select a good probiotic strain that could be used as therapeutic
medicine. Probiotics used in our research are clinically effective strains and have been shown to
colonize the vagina following oral intake. The strains ascend to the vagina from the rectal area, or
alter the ability of the pathogens to transfer to this niche. Oral intake has a better compliance than
vaginal intake: infact the patients drop the vaginal intake treatment in many cases after few
days.Furthermore complications arising from bacterial vaginosis include elevated risk of preterm
birth, so probiotic therapy can restore the normal flora and improve the chances of having a healthy
term pregnancy. Bacterial vaginosis are reported in 9-23% of pregnancy. Bacterial vaginosis and
aerobic vaginitis are also linked to other complications as second trimester miscarriage,
endometritis, pelvic inflammatory desease, premature rupture of membranes (15). In conclusion the
results indicate that oral use of Lactobacillus rhamnosus GR-1 and Lactobacillus reuteri RC-14
(Dicoflor Elle, Dicofarm, Roma) and intestinal passage of these probiotic strains led to a benecial
impact on the vaginal microflora and it’s useful for bacterial vaginosis and aerobic vaginitis
treatment and for relapses prevention.
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OVERVIEW ON CRANBERRY AND UTIS
Ruggero Rossi MD
Medical Director - SOFAR SpA - Trezzano Rosa (Milan), Italy
Urinary tract infections (UTI) in women are among the most common bacterial infections, with
almost half of all women expected to experience one UTI during their lifetime. The estimated cost
of community acquired UTI in USA is about 1.6 billion dollar per annum (Foxman 2002).
Responsible for about 95% of all symptomatic UTIs is cystitis, and 70-95 % of all uncomplicated
UTIs are caused by Uropathogenic Escherichia coli (UPEC), which virulence factors like fimbriae
adhesins confer the ability to adhere to the host uroepithelium, first step in the colonisation and
subsequent growth with infection (Moura 2009). Cranberry (Vaccinium macrocarpon) has been
used to prevent UTIs for decades. It is rich in vitamin C, saccharides, flavonoids (flavonols,
anthocyanidins and proanthocyanidins - tannins acting as natural defense against microbes-), gallic,
benzoic, citric and oxalic acids. In origin cranberry antimicrobial effect was ascribed to its potential
to acidify urine, while it appears that at tolerable quantities there is little or no acidification
(Valentova 2007). Antimicrobial activity was then ascribed to cranberry fructose ability to inhibit
adherence of type 1 fimbriated E. coli and of A type proanthocyanidins trimers to inhibit adherence
of the P fimbriae (Zafriri 1989, Foo 2000), which works in a dose-dependent manner (Di Martino
2006). Anti-adherence effect of urine on uropathogenic E. coli strains following the consumption of
cranberry and working by preventing bacterial adhesion to uroepithelial cells of the bladder has
been demonstrated in different in-vitro and in-vivo studies (Guay 2009).
Due to these properties and traditional use, clinical trials have been conducted and are ongoing in
different subpopulations. From the Cochrane database critical appraisals of these studies show that,
as regard to treatment, no good quality evidence was found to suggest that cranberry is effective
(Jepson and Craig 1998). Regarding prevention ten RCTs (Table 1) were considered (Jepson and
Craig 2008).
A meta-analysis performed using data from 665 patients from four of these studies (Stothers 2002,
Kontiokari 2001, McMurdo 2005, Waites 2004) found that cranberry products significantly reduced
the incidence of UTIs at twelve months (RR 0.66, 95% CI: 0.47 to 0.92, P= .01) compared to
placebo/control. In particular, data available from meta-analysis for symptomatic UTI in 244
women – mean age 32 and 42 years, treated for 6 /12 months - (Kontiokari 2001, Stothers 2002)
show a Risk Ratio of 0.61 (CI: 0.40 to 0.91), suggesting that the effect was more pronounced in
women with recurrent UTIs than elderly men and women or people requiring catheterization (NNT
7, vs 16 of the four studies combined).The results of the meta-analysis show that in women with

recurrent UTIs daily intake of cranberry products can reduce the incidence of symptomatic UTI
(Jepson and Craig 2008, EBM 2008, Masson 2009). While tolerability has been reported as
generally good, the overall drop-out/withdrawal rates varied from 8 % to 55 % (with the exception
of Schlager 1999 and Stothers 2002), maybe also implying that drinking large amount of cranberry
juice is not acceptable over a long period of time. Moreover, despite a general good methodology of
these studies, only two out of ten used an intention-to-treat analysis (Kontiokari 2001, McMurdo
2005), studies duration is not justified and the variety of cranberry dosage regimens and
formulations in these studies is high (Table 1) and without a clear rationale, also considering that
the chemical composition of cranberry products is generally not standardised (Jepson and Craig
2008). On the basis of their analysis, Authors implications for research are that properly designed
double-blind studies longer than six months are needed to determine the effectiveness of cranberries
in the prevention of UTIs in susceptible populations, not using large amounts of juice over a long
period as to avoid compliance issues. They also underlined the lack of published studies comparing
cranberry with antibacterials for preventing UTIs, as theoretically this might reduce the risk for the
development of antibacterial-resistant organisms, which is increasingly important in very frequent
infections with low potential of severe complications, such as uncomplicated cystitis, where a
remarkable increase of antibiotic resistance is seen (Wagenlhener 2009).
Actually, a first head-to-head trial in older women comparing effectiveness of a low-dose antibiotic
versus cranberry has then been published. In a six-months double-blind study 137 older women (at
least 45 years old, mean age 63) with recurrent UTI were given either one capsule of 500 mg of
cranberry extract or 100 mg trimethoprim daily. The relative risk of having a symptomatic
antibiotic treated UTI was 1.616 in the cranberry group (95% CI: 0.93, 2.79; P= 0.084), median
time to recurrence was not significantly different, while withdrawal occurred in 9% of cranberry
and 16 % of trimethoprim treated patients (P= 0.205). Authors conclude that although less effective
than low-dose antibiotics, cranberry products may still have a role in older people with recurrent
UTI (McMurdo 2009).
Still with regard to antibiotic treatment, a recently published study investigated also the potential
cranberry juice interaction with β-lactam antibiotics following oral administration. 18 healthy
women received in a cross-over trial a single oral dose of amoxicillin 500 mg and 2 g with or
without 8 oz of cranberry cocktail at 27 % juice. In parallel 18 healthy women received cefaclor 500
mg with or without 12 oz of the same cocktail. No significant effect on oral absorption or renal
clearance, and not clinically significant delays in antibiotics absorption were observed, supporting

the hypothesis that cranberry juice at usual quantities as prophylaxis for UTI is not likely to alter the
pharmacokinetics of these oral antibiotics (Li 2009).
Also a first pilot trial in pregnant women has then been published in which 188 pregnant women, at
less than 16 weeks of gestation, were given single or three daily dosing of cranberry juice (240 ml
bottle, 27% juice with a mean proanthocyanidin concentration of 80 mg) or placebo until delivery.
While a possible protective effect was shown (57% and 41% reduction in the frequency of
asymptomatic bacteriuria and all urinary tract infection, respectively, in the multiple daily dosing
group), 38.8% of women withdrew, mainly for gastrointestinal upset which lead to alter the
treatment regimen after about one third of the patients were randomised (Wing 2008). Even if there
is no direct evidence of safety or harm to the mother or foetus as a result of consuming common
dosages of cranberry during pregnancy, in case of predisposition to nephrolithiasis caution is
warranted in the consumption of foods containing high amounts of oxalic acid including cranberry
(Dugoua 2008, Guay 2009). Caution is also requested in associating cranberry with warfarin since
possible interactions have been reported (Pham 2007).
Additional evidence on cranberry in women will possibly come next particularly from ongoing
large NCCAM sponsored phase II and III studies (US NIH 2009).
Table 1. Cranberries for preventing UTI. Characteristics of studies intervention (From Jepson and Craig 2008,
modified)
Study Author
Avorn 1994

Design / duration
Parallel / 6 months

Participants
192 elderly women, mean age 78.5 years

Haverkorn 1994

Crossover / 4
weeks
Crossover / 6
months
Crossover / 3
months
Crossover / 3
months
Parallel / 6 months

Elderly men (9) and women (29), mean age 81 years

Foda 1995
Walker 1997
Schlager 1999
Kontiokari 2001
Stothers 2002
Linsenmeyer
2004
Waites 2004

Parallel / 12
months
Crossover / 9
weeks
Parallel / 6 months

McMurdo 2005

Parallel / 6 months

40 children with neuropathic bladder requiring clean
intermittent catheterisation, mean age 9.35 years
19 woung women with recurrent UTI, median age
37 years
15 children with neuropathic bladder requiring clean
intermittent catheterisation, aged 2-18 years
150 young women with previous UTI, mean age 2932 years
150 women with recurrent UTI, mean age 42 years
37 spinal cord injury patients with neuropathic
bladder
48 spinal cord injury patients with neuropathic
bladder
376 elderly inpatients (> 60 years)

Intervention
300 mL cranberry juice cocktail/day (30%
cranberry concentrate)
30 mL cranberry juice/day with water
(concentration not specified)
15 mL/kg cranberry juice/day (30% cranberry
concentrate)
Cranberry capsules (400 mg of cranberry solids)
300 mL cranberry juice cocktail/day (30%
cranberry concentrate)
50 mL cranberry-lingonberry juice five days/week
(7.5 g cranberry, 1.7 g lingonberry concentrate)
Cranberry juice (250 mL three times/day) or one
concentrated cranberry juice tablet twice daily
Cranberry tablets (400 mg)
Cranberry juice concentrate (2 gr)
300 mL cranberry juice
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QUALITY CONTROL OF CRANBERRY: ANALYTICAL TOOLS FOR THE
DETERMINATION OF PROANTHOCYANIDINS
Stefano Dall’Acqua

Cranberry juice (Vaccinium macrocarpon) is a widely used and recommended North-American folk
remedy for prophylaxis of urinary tract infections (UTI). One of the proposed mechanism for the
the bacteriostatic effect of cranberry juice was the acidification of the urine but this effect was not
demostrated. Recent studies, however, have indicated a different mechanism involving the
inhibition of certain types of bacterial adherence to the epithelial cells of the urinary tract, thus
preventing bacterial colonization and subsequent infection. Nowadays there is great attention of
scientists and consumers to a variety of berry fruits and their constituents and many attention is
focused on Cranberry products (Nowak 2007; Nowack and Schmitt 2008; Eydelnant and Tufenkji
N. 2008,). Proanthocyanidins (PACs) of the cranberry have been shown to be potent inhibitors in
the adhesion of pathogenic strains of Escherichia coli to human uroepithelial cells. This effect has
been ascribed to the blockage of P-fimbriated E. coli binding to uroepithelial cell receptors. PAC
are stable polyphenolic flavanoles, and those predominating in cranberries are oligomers of catechin
and epicatechin also classified as condensed tannins. PACs are widely distributed in plants but
those possessing anti-adhesion activity in cranberries are characterized by an A-type linkage of
catechin- and epicatechin-oligomers and have a restricted occurrence. Howell and colleagues
reported an enhanced antiadhesion activity by A-type PACs in the blockage of P-type E. coli to
cellular receptor sites. Some of the anti-adhesion compounds of cranberries had been identified as
three trimeric proanthocyanidins (PAC) and one dimeric A-type procyanidin (Howell et al., 1998;
Foo et al., 2000). The exact chemical structures possessing A-type interflavanoid linkage are
epicatechin-(4b-6)-epicatechin-(4b-8,2b-O-7)-epicatechin,

epicatechin-(4b-8,2b-O-7)-epicatechin-

(4b-8)- epicatechin and epicatechin-(4b-8)-epicatechin-(4b-8, 2b-O-7)-epicatechin. PAC of B-type
interflavonoid linkage, present for example in green tea or in chocolate, possess no anti-adhesive
activity in experimental models (Novack and Schmitt 2008; Howell et al., 2005). Thus up to date
the bioactive constituents of Cranberry are considered the oligomeric A type proantocyanidins.
There is a growing diffusion in the market of herbal products containing different types of
Cranberry extract. The claim of these products mainly focuses on the proanthocyanidins content.
Thus the quality and the efficacy of the products are strictly linked to the proanthocyanidin
composition of the used extract.

Proantocyanidins exist in different degree of polimerization (DP) varying from monomers (DP=1),
oligomers (DP=2-10) and polymers (DP>10). In plant tissues larger oligomers and polymers are the
most abundant compared with monomers and small oligomers (DP=2-6). The mixtures of
structurally different substances with differing degree of polimerization that are present in the
natural PACs rich extracts such as Cranberry are difficult to analyze. Different colorimetric
methods can be used for the total PACs content in different plant material. The use of acid buthanol
assay leads to autoxidative cleavage of PACs to form anthocyanidins. Different protocols have been
published because the method is, in some way, susceptible to influences by water content, reaction
temperature and structure of PACs. Anthocyanidin content in the starting material also can cause
over extimation of PACs amount. Another colorimetric method uses the Vanillin assay. This latter
is very susceptible to external influences (temperature, water content, structures of the analytes etc).
This methods are simple and can give quantification of total PACs in the sample but they don’t give
any information about the type and the degree of polimerization.
HPLC methods can be divided in two different approaches. With normal phase (Silica gel)
chromatography PACs are divided on the basis of their DP. Separation of groups of oligomers up to
maximum of decamers have been described. But this method suffers of significant peak overlapping
and co-elution of other derivatives which complicate quantification. Identification of A and B type
of PACs can be achieved on the basis of MS/MS detector. Also fluorescence detection have been
applied in direct phase chromatography. RP-HPLC methods offer a better separation of low
molecular weight PACs and target compounds can be separated by other phenolics such as
flavonoids and cinnammic or caffeic acid derivatives. The single component can be determinate by
MS/MS methods allowing the structural identification of A-type PACs. For quantification
purpouses HPLC-DAD is preferred. More recently new approaches using HILIC chromatography
(for example on Diol stationary phases) have been proposed for the analysis of PACs.
Due to the diversity of chemical structures, the isolation and the analysis of PACs and the choice of
standard compounds for the quantitative analysis remain points of discussion. Nowadays, the
amount of PACs in commercial products is performed with several different methods yielding in
non comparable values of active principles in different products. In addition few data are reported
for the products about the relative amount of PAC oligomer and high molecular weight polymers in
the products.
In this presentation an overview of the most used methods for the quality control and assessment of
PACs in cranberry product will be discussed. The opportunity of using LC-MS/MS, HPLC-MS/MS,
and new separation approaches with HILIC chromatography will be presented.
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METAGENOMICS OF FOOD BORNE LACTIC ACID BACTERIA:
LESSONS FROM ANTIBIOTIC RESISTANCE GENES
Chiara Devirgiliis, Simona Barile, Doriana Coppola, Giuditta Perozzi
INRAN, National Research Institute on Food and Nutrition, Via Ardeatina 546, 00178 Roma, Italy

Background and aims: Foodborne antibiotic-resistant Lactic Acid Bacteria (AR LAB) have
received growing attention in the past few years, as they represent a reservoir of antibiotic
resistance genes that can be horizontally transferred to those species that can colonize the human
gut, including opportunistic pathogens (1). Selection of antibiotic resistant bacteria in the intestinal
microflora of livestock has occurred over the past few decades following the use of antimicrobial
agents as growth promoters in animal feed, which was totally banned in all EU countries in 2006.
However, several AR species persist in the environment, including fermented food products,
leading to potential transmission to humans through the food chain. The aim of our studies is to
identify AR LABs within the natural fermenting microflora of italian PDO dairy product,
Mozzarella di Bufala Campana (Water Buffalo Mozzarella), and to carry out a molecular
characterization of the genetic context of AR determinants to evaluate their transmission potential
to other species.
Materials and methods: AR genes were identified by PCR amplification in strains displaying high
MIC values. Genomic localization was investigated by Southern blot analysis. Conjugal transfer
was performed by filter mating.
Results: We have recently identified tetracycline and/or erythromycin resistant strains of
Lactobacillus paracasei, Streptococcus bovis, Enterococcus faecalis and Lactococcus lactis in raw
milk and natural whey starter cultures employed in the manufacture of an italian PDO dairy
product, Mozzarella di Bufala Campana (2, 3). Molecular analysis of the antibiotic resistance
determinants in these species identified them as the tet(M), tet(S) or erm(B) genes. In L. paracasei
we identified the tet(M) gene associated with the broad-host, conjugative transposon Tn916. Using
a PCR strategy we detected the presence of a circular intermediate form of the transposon, carrying
a novel coupling sequence (GGCAAA), which confers low conjugation frequency in mating
experiments with the recipient strain JH2-2 of Enterococcus faecalis. In S. bovis we have
determined the presence of tet(M) within a pK214-like element, a multidrug resistance plasmid
characterized in Lactococcus lactis and carrying the tet(S) gene and the IS1216 transposasecontaining element. In the S. bovis isolates, however, only the initial 5 aminoacids of tet(S) are
retained, as in-frame fusion with the entire coding region of tet(M). Further analysis identified a 4.3

Kb circular form of the element, lacking a replication origin, as well as a linear form integrated
within the chromosome. In the double-resistant Lc. lactis isolates we demonstrated genetic linkage
of the tet(S) and erm(B) genes through an intervening 7 Kb region. None of the characterized AR
genes could be horizontally transferred to the opportunistic pathogen Enterococcus faecalis, with
the exception of Tn916-associated tet(M).
Although all antibiotic resistant isolates were identified in the microflora present in raw materials
and none in the final product, a parallel, culture-independent, PCR approach on total DNA extracted
from the fermented food detected the presence of several antibiotic resistance genes also in the
manufactured, marketed product(2). We therefore turned to a more sensitive approach, and we are
presently constructing metagenomic libraries as a tool to detect and analyze antibiotic resistance
genes carried by non-culturable or rare species present in the microflora of fermented food
products. Such libraries are based on genomic DNA extracted from food matrices and cloned into
fosmid vectors, which allow for large insert size (about 40 Kb). To maximize yield and purity, and
to ensure that genomic abundance of the library is representative of the total original bacterial
population, we have defined suitable protocols for total DNA extraction from the italian traditional
cheese “Mozzarella di Bufala Campana”. These protocols can be employed for extraction of total
genomes representative of the fermenting microflora of other lipid-rich foods, such as meat and
dairy products. Identification of the bacterial species from which the antibiotic-resistance
determinants originate can be performed by DNA sequencing of regions flanking the gene of
interest.

Figure 1. Culture dependent vs. culture independent identification of antibiotic resistance determinants in the
fermenting microflora of the italian traditional cheese Mozzarella di Bufala Campana DOP (Water Buffalo Mozzarella
PDO)

Conclusions: the metagenomic library that we are constructing can be exploited to identify not only
antibiotic resistance genes, but also other genes involved in different metabolic pathways and
carried by unculturable foodborne bacteria.

References
(1) Mathur S and Singh R. 2005. Antibiotic resistance in food lactic acid bacteria—a review. Int. J.
Food Microbiol. 105: 281–295.

(2) Devirgiliis C, Caravelli A, Coppola D, Barile S and Perozzi G. 2008. Antibiotic resistance and
microbial composition along the manufacturing process of Mozzarella di Bufala Campana. Int. J.
Food Microbiol. 128:378–384.

(3) Devirgiliis C, Coppola D, Barile S, Colonna B and Perozzi G. (2009). Characterization of the
Tn916 conjugative transposon in a foodborne strain of Lactobacillus paracasei. Appl. Environm.
Microbiol. 75(12): 3866-3871.

FROM ECOLOGY TO GENOMICS OF PROBIOTIC BACTERIA: THE
CASE OF BIFIDOBACTERIA
Marco Ventura

Department of Genetics, Biology of Microorganisms, Anthropology and Evolution, University of
Parma
The human body is colonized by an enormous population of bacteria (microbiota) that outnumbers
the human somatic and germ cells and provides the host with additional coding capacity and
metabolic activities. Among the human gut microbiota are health-promoting indigenous species
(e,g., bifidobacteria), also referred to as probiotic bacteria, which are commonly consumed as live
dietary supplements. Although there is a growing list of health benefits provided by the
consumption of probiotics, their precise mechanisms of action remain largely unknown. In recent
years, genome sequencing of gut commensals has come to the forefront in probiotic research,
currently represented by the development of a novel scientific discipline, called probiogenomics,
which aims to provide insights into the diversity and evolution of commensal/probiotic bacteria and
to reveal the molecular basis for their health-promoting activities. The integration of
probiogenomics and functional genomic information with data on host gene expression in the
human gut will expand our understanding of the roles of (probiotic) microbiota, microbe-microbe
and host-microbe interactions. Here we address current developments in analyzing the genome
sequences of probiotic bifidobacteria and how these data can be integrated in a global view using
omics approaches in order to elucidate genome evolution and genetic adaptation of these
microorganisms to the human gut ecological niche.

ANTIOXIDANT ACTIVITIES OF BERBERINE AND OTHER PLANTDERIVED NUTRACEUTICALS.
Giovanni Scapagnini, MD, PhD
Department of Health Sciences, University of Molise, Campobasso, Italy.
Free radical’s oxidative damage to key intracellular targets such as DNA or proteins has been
shown to be a major cause of age related degenerative pathologies, such as cancer and Alzheimer’s
disease. Irrespective of the source and mechanisms that lead to the generation of reactive oxygen
species, mammalian cells have developed highly regulated inducible defensive systems, whose
cytoprotective functions are essential in terms of cell survival. When appropriately activated, each
one of these systems has the possibility to restore cellular homeostasis and rebalance redox
equilibrium. A number of experimental and epidemiological studies have recently supported the
beneficial effects of some commonly used food-derived natural products in preventing various
pathologic conditions ranging from cardiovascular diseases to cancer. Spices and herbs often
contain active compounds, such as polyphenols and alkaloids, endowed with potent antioxidative
and chemopreventive properties. Curcumin, the pigment responsible for curry's characteristic
yellow color, is a representative member of plant-derived polyphenols family, which also include
resveratrol, caffeic acid phenethyl ester, ethyl ferulate, epigallocatechin gallate, and other tea
phenols, that have been recently highlighted for their strong antioxidant effects. Also berberine, a
natural isoquinoline alkaloid isolated from a variety of medicinal plants, such as Coptis chinensis,
and Berberis vulgaris, has been reported to possess various pharmacological effects including anticancer and anti-microbial effects, LDL-lowering effects and anti-inflammatory potential. Recent
studies have shown that berberine exhibits antioxidative properties in several cell types, and posses
promising neuroprotective and anti-apoptotic activities in experimental models of brain damage.
All of these compounds appear to have a number of different molecular targets, impinging on
several signalling pathways, and showing pleiotropic activity on cells and tissues and their antioxidant and anti-inflammatory properties depend more by the action as cellular signals than by their
radical scavenger effect. A possible general mechanism for these nutraceuticals healing activity,
relate to their ability to overexpress highly protective inducible genes, involved in the cellular stress
response. Results from our and other groups identify new pharmacological strategies to increase
cellular homeostatic mechanisms by activating multiple antioxidant defensive genes, a process that
has also been referred to as programmed cell life.

INDUCTION OF VIRUS-RELATED GENES IN MURINE DENDRITIC CELLS
UPON PROBIOTIC STIMULATION
Weiss Gudrun*[2], Hjerrild Zeuthen Louise
Frøkiær Hanne[2]
[2]
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, Rasmussen Simon[3], Nøhr Nielsen Birgit[3], Jarmer Hanne[3],

University of Life Sciences ~ Copenhagen - [3]Technical University of Denmark ~ Lyngby

Probiotic bacteria have the ability to influence our general health by interacting with immune cells located in
the gut. Dendritic cells (DC) are of special relevance as they function as central gatekeepers and regulators
of the immune response, invoked by orally ingested antigens, including the gut microbiota.
With the aim to elucidate the molecular signaling pathways in DC upon their activation through stimulation
with the probiotic bacterial strain, Lactobacillus acidophilus NCFM, we investigated the expression profile of
murine bone marrow derived DC in vitro stimulated with Lactobacillus acidophilus NCFM by genome wide
microarray analysis. Upon stimulation, DC were harvested at different time points (0h, 4h, 10h and 18h) to
generate a comprehensive view of the expression profile. Data were statistically analyzed by ANOVA, and
the differentially expressed genes were categorized into early response genes, middle response genes and
late response genes.
Preliminary biological data analysis shows an early upregulation of clusters of immunologically related
genes, whereas middle to late upregulated genes are mainly metabolic. Interestingly, the gene encoding tolllike receptor 3 (TLR-3) and interferon-beta (IFN-ß), key players involved in viral defense, were strongly
induced after 4 h and 10 h of stimulation with Lactobacillus acidophilus NCFM. To investigate whether this
induction is a common property of probiotics, we stimulated murine DC with different lactobacilli and
bifidobacteria. Gene expression analysis by RT-PCR revealed that other lactobacilli are similarly able to
trigger a virus response, as TLR-3 and interferon-beta (IFN-ß) were significantly upregulated after both 4 h
and 10 h. Contradictory, bifidobacteria were able to induce TLR-3 after 4 h, however, this induction was
significantly downregulated after 10 h and an induction of Interferon-Beta (IFN-ß) was not detected.
Our results suggest a potential application of Lactobacillus acidophilus NCFM as a potential therapeutic
agent in the combat and prophylaxis of viral infections.

TAQMAN-PCR PCR-DGGE AND HPLC CHARACTERIZES CHANGES OF
FECAL MICROBIOTA AND SCFAS SYNTHESIS IN PATIENTS
UNDERGOING CHEMOTHERAPY
Cornelia Lassl[1], Jutta Zwielehner[1], Berit Hippe[1], Reinhard Ruckser[2], Alexander Haslberger*[1]
[1]
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Antimicrobial chemotherapy has previously been shown to change composition and immune relevant
functions of microbiota. We analyzed the diversity and abundance of Bacteroides spp., bifidobacteria,
Clostridium clusters IV and XIVa, Clostridium difficile as well the abundance of the Butyryl-CoA CoAtransferase gene and short chain fatty acid (SCFA) concentrations in faeces of ambulant leukemic patients
undergoing chemotherapeutic treatment to assess chances and possible risks of probiotic intervention.
TaqMan realtime-PCR, PCR- DGGE fingerprinting and HPLC was used to analyze feces of ambulant
leukemic patients receiving chemotherapy ± antibiotic treatment at four time points before and after the
onset of treatment in comparison to gender-, age- and lifestyle-matched healthy controls. Diet was assessed
using a food frequency questionnaire.

A decrease of overall bacteria, Bacteroides spp., bifidobacteria and Clostridium clusters IV and XIVa was
observed in response to chemotherapeutic cycles compared to healthy volunteers but recovers a few days
after chemotherapeutic cycle. The progression of the community changes within the gut microbiota showed
high individual variations at the four time points investigated. A decreased diversity of bacteria and
Clostridium cluster IV was observed in response to medical treatment. DGGE profiles show considerable
temporal intraindividual differences of Clostridium cluster IV & XIVa populations as well as uniqueness of the
faecal microbiota in both controls and individuals receiving chemotherapy. Clostridium difficile was detected
in leukemic patients. Butyric acid levels in faeces ranged between limit of detection up to 0.094µmol/g
faeces.
The average concentrations of the Butyryl-CoA CoA-transferase gene did not correspond
with SCFA levels in faeces. This suggests large variations in butyrate uptake by the gut epithelium and
possibly also consumption by different members of the microbiota. Probiotic intervention might therefore be
based on individual characteristics.

MODULATION OF HUMAN DENDRITIC CELL PHENOTYPE BY
LACTOBACILLUS JOHNSONII STRAIN ISOLATED FROM MICE WITH
INFLAMMATORY BOWEL DISEASE
Górska Sabina*[2], Wojas Justyna[2], Rossowska Joanna[2], Pajtasz-Piasecka Elzbieta[2], Strus Magdalena[3],
Heczko Piotr[3], Gamian Andrzej[2]
[2]
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The term inflammatory bowel disease (IBD) covers a group of gastrointestinal disorders, usually chronic in
nature in which the intestines become inflammed. IBD includes Crohn's disease (CD) and ulcerative colitis
(UC). Various factors involved in development of IBD often act in combination to induce individual disorder.
Pathogenic species of intestinal microflora, or their products, are likely the important initiating factors in the
pathogenesis of IBD [1].
Our studies are focused on investigation of difference between Lactobacillus johnsonii strains isolated from
healthy mice (strain 151) and from mice with experimentally induced IBD (strain 142). The comparison of
characteristics

of

both

Lactobacillus

strains

and

their

extracellular

carbohydrate

antigens

(exopolysaccharide, EPS) may shed the light on the mechanisms of the pathogenesis of this disease. The
structural studies showed some differences between EPSs. We estimated the immunomodulatory effects of
lyophilized bacterial mass and their EPS antigens on human dendritic cells (hDC). hDC were used since the
structure of studied EPS antigens can be similar to these isolated from human intestinal strain.

CD14+ mononuclear-derived hDC (Mo-hDC) obtained from blood were cultured with bacterial mass, EPS,
LPS or control medium alone for 12, 24, 36 hours at standard conditions. Phenotype of hDC was
characterized by costimulatory markers: CD86, CD83, HLA-DR, CD1a using multicolour flow cytometry.
Cytokines production: IL-6, IL-8, IL-10, IL-12 in response to stimuli were estimated by ELISA test.
The stimulation with studied EPSs resulted in different DC maturity level. We observed significant increase in
percentage of CD86+, CD83+ cells after use of strain 142 compared to LPS control. In opposite to this,
stimulation with antigen of strain 151 caused decrease in costimulatory molecules expression. The
preliminary results showed that changes in maturity level might be accompained by distinct cytokines
production. No significant differences were observed after stimulation with lyophilized bacterial mass of
various strains.
The structural and immunochemiacla studies showed some differences between EPSs. This differences can
be important to estimated the mechanisms of the pathogenesis of IBD

FAECALIBACTERIUM PRAUSNITZII, A NOVEL ANTI-INFLAMMATORY
COMMENSAL BACTERIUM IDENTIFIED BY
Sokol Harry[1], Bermudez-Humaran Luis*[1], Watterlot Laurie[1], Lakhdari Omar[1], Furet Jean-Pierre[1],
Grangette Corinne[2], Trugnan Germain[3], Thomas Ginette[3], Blottiere Herve[1], Dore Joel[1], Pigneur
Benedicte [3], seksik Philippe[3], Langella Philippe[1]
[1]

INRA ~ FRANCE - [2]INSTITUT PASTEUR LILLE ~ FRANCE - [3]INSERM ~ FRANCE

A high decrease in the abundance and biodiversity of Firmicutes (one of two main phyla of the normal
human gut microbiota) in Crohn's disease (CD) patients was previously described. Faecalibacterium
prausnitzii is one of the dominant species of the Firmicutes phylum in the human gut. In this study, we
determined the composition of the mucosa associated microbiota of CD patients at the time of surgical
resection and six months later using FISH analysis. We found that a reduction of a major member of
Firmicutes, Faecalibacterium prausnitzii, is associated with a higher risk of postoperative recurrence of ileal
CD. A lower proportion of F. prausnitzii on resected ileal Crohn’s mucosa was also associated with
endoscopic recurrence at 6 months. Thus, we hypothesized that F. prausnitzii could display important antiinflammatory effects.
In order to evaluate the immunomodulatory properties of F. prausnitzii, we analyzed the anti-inflammatory
effects of F. prausnitzii in both in vitro (cellular models) and in vivo (TNBS-induced colitis in mice).
In Caco-2 cells transfected with a reporter gene for NF-kB activity, F. prausnitzii had no effect on IL-1Binduced NF-kB activity whereas the supernatant abolished it. In vitro PBMCs stimulation by F. prausnitzii led
to significantly lower IL-12 and IFN-g production levels and higher secretion of IL-10. Oral administration of
either live F. prausnitzii or its supernatant markedly reduced the severity of TNBS colitis and tended to
correct the dysbiosis associated with TNBS colitis as demonstrated by real-time qPCR analysis. F.
prausnitzii exhibits anti-inflammatory effects on cellular and TNBS colitis models partly due to secreted
metabolites able to block NF-?B activation and IL-8 production. These results suggest that counterbalancing
dysbiosis using F. prausnitzii as a probiotic is a promising strategy in CD treatment.
Our approach was based on human clinical studies and it leads to the first evidence of a potential role of a
commensal bacterium in ileal CD. We are now trying to identify the anti-inflammatory molecules in the
supernatant of F. prausnitzii and the bacterial genes involved in the anti-inflammatory effects.

CHILDREN WHO HAVE ULCERATIVE COLITIS OR CROHN’S DISEASE
HAVE REDUCED DIVERSITY IN BIFIDOBACTERIA, BACTEROIDES
FRAGILIS GROUP AND CLOSTRIDIUM LEPTUM GROUP AS COMPARED
TO HEALTHY CHILDREN
Maukonen Johanna[1], Klemetti Paula[2], Vaarala Outi[2], Saarela Maria*[1]
[1]
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The gastro-intestinal (GI) tract of humans contains complex and numerous microbiota with a microbial cell
numbers exceeding the number of host’s own cells by ten-fold. Furthermore, molecular interactions between
human symbiotic bacteria and the immune system seem to direct the development of immune responses,
and in turn the immune system shapes the composition of the microbiota. Inflammatory bowel diseases
(IBD), e.g. Crohn’s disease (CD) and ulcerative colitis (UC), are chronic inflammatory diseases, for which
chronic and relapsing inflammation of the gastrointestinal tract is typical. Since germ-free IBD-mice do not
develop colitis, the gastrointestinal microbiota is thought to be one of the most important environmental
factors associated with IBD. Furthermore, it has been shown that adults having CD have reduced bacterial
diversity.
The aim of this study was to evaluate if there are clear differences in diversity and/or temporal
stability of major bacterial populations between children having IBD and healthy children.
PCR-DGGE of predominant bacteria, bifidobacteria, lactobacilli, Eubacterium rectale - Blautia coccoides
(Erec) group, Clostridium leptum (Clept) group, and Bacteroides fragilis group were used for the analysis of
fecal samples of 7 children having CD, 10 children having UC and 5 healthy children.
According to the results obtained with BioNumerics, the Erec clostridial population of UC children was
temporally less stable than the Erec clostridial population of healthy children (P<0.005). There were no
significant differences in temporal stabilities between different patient groups in other studied bacterial
groups. Furthermore, the diversity of bifidobacteria, B. fragilis group and Clept clostridial group was
significantly higher in DGGE-profiles of healthy children than in the DGGE-profiles of either UC or CD
children (P<0.05 for all the above mentioned diversities).
In conclusion, these findings indicate that also IBD children, besides adults, have reduced diversity in several
bacterial groups.

THE ANAEROBIC BUTYRATE-PRODUCING STRAIN BUTYRICICOCCUS
PULLICAECORUM DECREASES COLONIC INFLAMMATION AND
ULCERATION IN A TNBS-INDUCED COLITIS RAT MODEL
Venessa Eeckhaut*[3], Bram Flahou[3], Carlos Romero[4], Sara Van der Heyden[3], Frank Pasmans[3], Freddy
Haesebrouck[3], Richard Ducatelle[3], Filip Van Immerseel[3]
[3]
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Butyrate enhances proliferation of normal intestinal epithelial cells, exerts anti-inflammatory effects and
reinforces the colonic defence barrier. Therefore butyrate can be a potential preventive and curative
molecule in IBD. Nowadays there is an increased interest in butyrate-producing strains since they can deliver
butyrate at the site of inflammation.
Two bacterial strains isolated from caecal content of a chicken, Butyricicoccus pullicaecorum and
Anaerostipes butyraticus were tested together with Faecalibacterium prausnitzii and Anaerostipes caccae,
isolated from human faeces for their capacity to decrease inflammation and ulceration in a TNBS-induced
colitis model in rats.
Colitis was induced on day 7 by intrarectal administration of TNBS. Rats from group 1 to 4 (n = 10) received
daily (day 1 till day 8), by intragastric gavage, 109 cfu of F. prausnitzii, B. pullicaecorum, A. caccae and A.
butyraticus, respectively. Group 5 was the negative control group, while group 6 was the non-inoculated
TNBS-treated positive control group. Forty-eight hours after TNBS instillation, the rats were necropsied. The
colon was removed and weight and length were determined as well as the extent of the lesion. These data
were used to calculate the colon index (ratio of colon weight vs body weight, mg/g), the colon weight (ratio of
colon weight vs colon length, mg/cm) and the ulceration (ratio of extent of damage vs colon length, %),
parameters which reflect the severity of the colonic inflammation. The lesions were scored macroscopically
and microscopically. Samples of the inflamed tissue were taken for quantification of TNFa and IL-12 levels.
The secretion of TNFa and IL-12 was significantly lower in the group receiving the B. pullicaecorum strain
compared to the colitis control group. Also from the table it can be stated that all parameters were
significantly different in the group receiving the B. pullicaecorum compared to the positive control group.
Therefore it can be concluded that the butyrate-producing strain B. pullicaecorum used in this study has a
beneficial effect on mucosal inflammation seen in ulcerative colitis. This newly identified butyrate-producing
bacterium could be positioned as the next generation probiotic with a mode of action which can possibly be
related to the production of butyric acid.

IDENTIFICATION OF THE MOLECULAR MECHANISMS INVOLVED IN
DIGESTIVE TRACT SURVIVAL OF LACTOBACILLUS PLANTARUM
van Bokhorst-van de Veen Hermien*[1], Bongers Roger[1], Marco Maria[1], Wels Michiel[1], Wiersma Anne[1],
Bron Peter[1], Kleerebezem Michiel[1]
[1]
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According to the WHO, probiotics are defined as ‘live microorganisms which when administered in adequate
amounts confer a health benefit on the host’. Based on probiotics as an important growth market for the food
industry, there is an increasing interest in the gastrointestinal survival mechanism of lactobacilli (LAB), which
are common organisms amongst probiotics. Our aim is to understand the molecular gastrointestinal survival
mechanisms employed by Lactobacillus plantarum.
L. plantarum WCFS1 was grown in chemically defined medium with variations in temperature, NaCl
concentration, pH, oxygen and amino acid availability. Samples harvested from these fermentations were
assessed for their transcriptomes and gastrointestinal stress tolerance. The datasets were subsequently
mined to correlate environmental/culture conditions, with molecular characteristics and phenotypic
observations for L. plantarum WCFS1. Follow-up experiments evaluated the simulated gastrointestinal
survival capacity of 41 L. plantarum strains grown under standardized conditions in CDM, and these data
were correlated to the information available in our previously described comparative genome hybridizationbased L. plantarum genotype database.
A large dynamic range (7-log difference) of survival characteristics was observed with differently grown L.
plantarum WCFS1 and amongst the other L. plantarum strains. Lower culturing pH improved survival of L.
plantarum WCFS1 in the in vitro gastrointestinal model, while salt addition to the media negatively affected
survival characteristics. Transcriptome and gene-trait matching analyses will be presented.
Fermentation conditions dramatically influence digestive tract survival of L. plantarum WCFS1 and different
L. plantarum strains have different digestive tract survival patterns.

ANTI-ALLERGIC EFFECTS OF NOVEL LACTOBACILLUS CASEI AND
PARACASEI STRAINS
Cukrowska Bozena*[1], Ceregra Aldona[1], Kozakova Hana[2], Rosiak Ilona[1], Schwarzer Martin[2], Klewicka
Elzbieta[3], Motyl Ilona[3], Slizewska Katarzyna[3], Libudzisz Zdzislawa[3]
Children’s Memorial Health Institute ~ Warsaw, Poland - [2]Inst. Microbiology, Czech Academy of Sciences ~ Novy
[3]
Hradek, Czech Republic - Technical University ~ Lodz, Poland

[1]

Probiotics were shown to improve the severity of allergic diseases. The aim of the study was to select the
novel probiotic Lactobacillus strains and analyze their anti-allergic effects in children with cow’s milk protein
allergy (CMA).
Out of 24 Lactobacillus strains, three strains presenting the highest antagonisms against pathogens, the
highest viability in pH 2.0 and after 4% bile salt incubation, and identified by sequencing of 16S RNA genes
as Lactobacillus casei (LOCK 0900, LOCK 0908) and Lactobacillus paracasei (LOCK 0919) were selected
for functional animal studies and a clinical trial. Germ-free (GF) Balb/c mice and mice reared in conventional
conditions (CONV) were colonized with the mixture of selected strains. In mice the ultrastructure of the
intestinal epithelium was studied by electron microscopy and cytokine production was analyzed in spleen cell
cultures by immunoenzymatic method. The clinical trial included 60 children in mean age 10 months with
CMA demonstrating atopic eczema (AE). Probiotics were applied for 3 months in daily dose 5x109 in a
randomized double-blind placebo controlled way. AE symptoms were evaluated by SCORAD before
treatment, at the end of bacteria in-take and 5 months later. IgE level was determined in sera and cytokine
response was analyzed in sera and blood cell cultures.
Probiotics induced significant decreased in SCORAD after bacteria in-take, but the improvement of clinical
symptoms as compared with placebo group was found only in children with IgE-dependent AE (93% versus
54%, p=0.03). In probiotic group total IgE decreased and reached a significantly lower level after 8 months.
In probiotic group increased amounts of Th1 cytokines (IL-12, IL-18, IFN-gamma) and regulatory IL-10 were
found in sera or cell cultures, whereas pro-allergic IL-5 systematically decreased. In Lactobacillus colonized
mice significantly higher production of Th1 cytokines and inhibition of IL-5 were observed. In contrast to GF
mice in which cytoskeleton of epithelial cells was disorganized, in Lactobacillus mice they were oriented in
pattern typical for CONV mice. Probiotics induced narrowing of tight junctions (30 nm versus 42.5 nm in GF
mice, p=0.04).
The results show that selected strains present anti-allergic features and that the improvement of AE
syndromes is dependent on the modulation of cytokine balance and maturation of the intestinal barrier.

ARE MEDICAL UNIVERSITY STUDENTS AWARE OF PROBIOTICS?
Kochan Piotr*[1], Strus Magdalena[1], Heczko Piotr B.[1]
[1]

Jagiellonian University Medical College, Chair of Microbiology; Polish Society for Probiotics and Prebiotics ~ Cracow

Is the definition of probiotics, despite being known for so many years, understood? And what are the routes
that probiotics may be administered in? May they be administered intravenously to pregnant women? We
decided to verify these and other concepts on the students of the medical school in Cracow which turned out
to be a very good testing ground.
A short test consisting of five multiple choice questions was prepared at the Chair of Microbiology
Jagiellonian University Medical College in Cracow in cooperation with the Polish Society for Probiotics and
Prebiotics and used on random voluntary groups of students. The tested groups consisted of Polish medical,
dentistry, nursing and lab diagnostics students as well as students from the School of Medicine in English.
Only one answer was correct in each question and the study group consisted of almost 1000 students.
The results were totally surprising. Despite many knowing the definition of probiotics, most students had
problems in distinguishing probiotics from prebiotics. On the other hand many knew that there are WHO/FAO
criteria for evaluation of probiotics. Unfortunately when it comes to administration of probiotics in humans,
the results were disastrous, including intravenous or intrathecal routes the students selected and
administering of live microorganisms intravenously to pregnant women.
This short study shows significant need for improvement of the basic knowledge in the field of probiotics of
students of the medical university, whether Polish or English speaking (1st or 2nd language). Even though
probiotics are discussed widely in the media nowadays, the “routine” knowledge is vague. To conclude
probiotic societies and universities should make efforts to fill this knowledge gap, especially since doctors,
nurses, etc. aside of pharmacists and media, are in actual fact the first line of information for the general
population.

LACTOBACILLUS GG IMPROVES RECOVERY FROM COW’S MILK
ALLERGY COLITIS COMPARED WITH EXTENSIVELY HYDROLYZED
FORMULA ALONE
Baldassarre Maria Elisabetta*[1], Laforgia Nicola[1], Laneve Annamaria[1], Grosso Roberto[2], Fanelli
Margherita[3], Lifschitz Carlos[4]
[1]
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The aim of this study was determine the benefits of Lactobacillus rhamnosus GG (LGG) in an extensively
hydrolyzed casein formula (EHCF) in improving hematochezia and fecal calprotectin (FC).
FC was compared in 30 infants with hematochezia at presentation and 4 wk after milk elimination with that of
a healthy group. We also compared FC and hematochezia on 26 formula fed infants randomly assigned to
an EHCF with LGG (Nutramigen- LGG) (EHCF+LGG) or without (Nutramigen ) (EHCF-LGG) and on 4
breastfed whose mothers eliminated dairy.
FC in those with hematochezia was significantly higher than in comparisons (Mean ± SD 325.89 ± 152.31 vs.
131.97 ± 37.98 ?g/g stool, t=6.79, p<0.0001). At 4 wk., FC decreased to 50% of baseline but was still
significantly higher than in comparisons (157.5 ± 149.13 vs. 93.72 ± 36.65 microg/g, p=0.03). FC mean
decrease was significantly larger among EHCF+LGG compared to EHCF-LGG (-214.5 ± 107.93 vs. -112.7 ±
105.27 microg/g, t=2.43, p=0.02). At 4 wk, none of the EHCF+LGG had blood in stools while 5/14 on EHCF–
LGG did (p=0.002).
1)FC is a useful marker in hematochezia; 2) Addition of LGG to EHCF resulted in a significant improvement
compared to the EHCF alone.

DIVERSITY OF FAECAL ACTINOBACTERIA: SEQUENCE ANALYSIS OF
PERCENT G+C FRACTION LIBRARIES
Palva Airi*[1], Krogius-Kurikka Lotta
Harri [3], Tuimala Jarno [4]
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The human gastrointestinal (GI) tract microbiota is characterised by an abundance of uncultured bacteria
most often assigned in phyla Firmicutes and Bacteroidetes. Diversity of this microbiota, even though
approached with culture independent techniques in several studies, still requires more elucidation. The main
purpose of this work was to study whether the genomic percent guanine and cytosine (%G+C) -based
profiling and fractioning prior to 16S rRNA gene sequence analysis reveal higher microbiota diversity,
especially with high G+C bacteria suggested to be underrepresented in previous studies.
A phylogenetic analysis of the composition of the human GI microbiota of 23 healthy adult subjects was
performed from a pooled faecal bacterial DNA sample by combining genomic %G+C-based profiling and
fractioning with 16S rRNA gene cloning and sequencing.
A total of 3199 partial 16S rRNA genes were sequenced. For comparison, 459 clones were sequenced from
a comparable unfractioned sample. The most important finding was that the proportional amount of
sequences affiliating with the phylum Actinobacteria was 26.6% in the %G+C fractioned sample but only
3.5% in the unfractioned sample. The orders Coriobacteriales, Bifidobacteriales and Actinomycetales
constituted the 65 actinobacterial phylotypes in the fractioned sample, accounting for 50%, 47% and 3% of
sequences within the phylum, respectively.

This study shows that the %G+C profiling and fractioning prior to cloning and
sequencing can reveal a significantly larger proportion of high G+C content bacteria within the clones
recovered, compared with the unfractioned sample in the human GI tract. Especially the order
Coriobacteriales within the phylum Actinobacteria was found to be more abundant than previously estimated
with conventional sequencing studies.

PROBIOTICS TO YOUNG CHILDREN WITH ATOPIC DERMATITIS: A
RANDOMIZED PLACEBO-CONTROLLED TRIAL
Gøbel Rikke*[1], Michaelsen Kim Fleischer[1], Jakobsen Mogens[1], Larsen Nadja
[1]

Copenhagen University ~ Copenhagen

Atopic dermatitis (AD) is the most common skin disease among children in western countries, affecting the
life quality of the child and its family. Children with AD have a tendency to increased permeability of the
intestinal mucosa, possible leading to intestinal inflammation. Probiotic bacteria, such as Lactobacillus and
Bifidobacterium are influencing the microbiota composition of the gastrointestinal tract, thereby having a
series of potential beneficial effects in the host. Studies have been investigating the clinical and antiinflammatory effect of different probiotic strains given to in children with AD, but knowledge on the area is not
yet clearly defined. The aim of the study was to evaluate the clinical and immunological changes of AD after
consumption of the probiotic strains Lactobacillus acidophilus NCFM and Bifidobacterium lactis BI-07.
Double-blinded, randomized placebo-controlled intervention study. A total of 50 children with a mean age of
18 months diagnosed with AD received either Lactobacillus acidophilus NCFM (10^10 CFU/day),
Bifidobacterium lactis BI-07 (10^10 CFU/day) or placebo for a period of 8 weeks. Effects on the immune
system was evaluated by analyses of serum total IgE, specific IgE, ECP, IL-10, IFN-y, IL-31 and faecal
calprotectin. Furthermore the clinical effect of probiotics on the severity of AD was measured by SCORAD
index.
Thirty-two of the volunteering children were classified as having mild eczema, 16 children had moderate
eczema and 2 children had severe eczema. A significant correlation (Pearson correlation coefficient 0.497 p
= 0.001) between ECP and SCORAD index support the use of ECP as a measure of the degree of
inflammation and for monitoring the degree of AD in children. There was no significant effect of the
intervention on blood parameters or faecal calprotectin. This study could not detect an overall health benefit
of the two probiotics BI-07 and NCFM on the degree of AD in children from baseline to after intervention.
However, it was possible to identify a significant improvement of the SCORAD index from baseline to after
intervention among the children in the BI-07 group (p = 0.0093).
It was not possible to detect an overall health benefit of probiotics on the degree of AD . However, it was
possible to identify an improvement of the SCORAD from baseline to after intervention in the BI-07 group.

CLINICAL EFFICACY COMPARISON OF SACCHAROMYCES BOULARDII
AND YOGHURT FLUID IN ACUTE NON-BLOODY DIARRHEA IN
CHILDREN: A RANDOMIZED, CONTROLLED, OPEN-LABEL STUDY
Eren Makbule*[1], Dinleyici Ener Cagri[1], Vandenplas Yvan[2]
[1]
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Probiotics are living microorganisms that survive in the gastrointestinal tract and, when ingested in sufficient
large amount, confer a health benefit on the host. Yogurt is a coagulated milk product that is the result of
fermentation with Lactobacillus bulgaricus and Streptococcus thermophilus and its fluid shelters these
probiotics microorganisms. This prospective study was designed to compare the clinical efficacy and
cost/effectiveness of Saccharomyces boulardii (Sb) compared to yogurt fluid (YF) in acute non-bloody
diarrhea in children.
This randomized, prospective open-label clinical trial includes 55 children (36 boys, 19 girls; mean age 21.2
± 28.2 months; Group A (n=28) received lyophilized Sb and group B (n=27). The primary end point was the
comparison of clinical efficacy (duration of diarrhea, hospitalization and duration of vomiting) of Sb and YF.
The secondary end-point was the evaluation of the cost-effectiveness analysis of both interventions.
Although the duration of diarrhea shortened with Sb, the hospital stay duration was reduced with YF these
findings were not significant. However, regarding the number of children with resolution of diarrhea on Day 3,
a statistically significant result favoring Sb over YF (48.5% vs. 25.5%; p<0.05). Duration of vomiting was
similar in both group. In outpatient cases, yogurt treatment was cheaper than Sb whereas in hospitalized
patients, treatment cost was similar between two study groups because of the cost of hospitalization.
In conclusion, the effect of daily freshly prepared YF was comparable to Sb in the treatment of acute nonbloody diarrhea in children, except for the number of children in which diarrhea was over on day 3 that was
more important in the Sb group.

A NEW EVOLUTIONARY STRATEGY TO INCREASE THE
BIOENERGETICS EFFICIENCY IN LACTIC ACID BACTERIA:
STREPTOCOCCUS THERMOPHILUS AS A CASE STUDY
Mora Diego*[1], Arioli Stefania[1], Guglielmetti Simone[1], Fessas Dimitrios[1], Signorelli Marco[1], De Noni
Ivano[1], Ragg Enzio[2], Scaglioni Leonardo[2], Daffonchio Daniele[1], Karp Matti[3]
[1]
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Sciences, University of Milan ~ Milan, Italy - [3]Institute of Environmental Engineering and Biotechnology, Tampere
University of Technology ~ Tampere, Finland

The description of the physiological role of the enzyme urease in the probiotic dairy bacterium Streptococcus
thermophilus, disclosed more general and interesting insights concerning the effect of alkalinizing reactions
in the bioenergetics machinery of bacterial cell and on their role on the adaptation of a species to a defined
environmental niche.
The effect of urease activity on the bioenergetics of S. thermophilus have been addressed by :i) the
evaluation of urea-dependent ATP synthesis using

enzymatic assays and recombinant bioluminescent

mutant strains; ii) the measurement of intracellular pH variation using a fluorimetric approach and in vivo
31P-NMR analysis;

iii) the measurement of intracellular metabolites by HPLC and in vivo 13C-NMR

analysis; iv) the evaluation of the overall enthalpy variation during cytoplasm alkalinization by a calorimetric
approach.
The competitive advantage of urease activity in milk colonization was determined evaluating the growth rate
and competition between the wild-type urease-positive and its isogenic urease-negative mutant.
Here we demonstrated how a single enzymatic activity, the urease, is able to positively affect the yield of the
bioenergetics metabolism through the modulation of the intracellular pH.

The transient alkalinization

generated by urea hydrolysis positively affects the activity of glycolytic enzymes thereby increasing the rate
of ATP synthesis and the overall enthalpy variation generated by sugar catabolism. Moreover, the authors
demonstrate that urease represents for S. thermophilus an ecological advantage for milk colonization.
Considering that urease activity if often associated with pathogenic bacteria and that other alkalinizing
reactions or alkalinizing metabolic pathways are quite diffuse in pathogenic and non-pathogenic bacteria, S.
thermophilus represents a relatively simple model in which to interrogate the mechanisms that underlie the
non-transcriptional regulation of cell bioenergetics.

ROLE OF LACTOBACILLUS ACIDOPHILUS IN REDUCING GUT
COLONIZATION OF MULTIDRUG RESISTANT BACTERIA IN
HOSPITALIZED CHILDREN - A DOUBLE BLIND RANDOMIZED
CONTROLLED TRIAL
Kumar Pradeep*[1], Bhatnagar Shinjini[2], Das Bimal[3], Choudhry Rama
Maharaja[6]
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Antimicrobial resistance is a major problem in hospitalized children adding to the cost of therapy, duration of
hospital stay, mortality and morbidity. Probiotics can be administered along with antimicrobials to maintain
gut micro ecology and can be a potential therapy to prevent antimicrobial resistance.
There were 54 patients aged 7 days to 12 years; 26 in the Lactobacillus and 28 in the placebo group. Doses
used were 1 x 109 CFU of Lactobacillus acidophilus or placebo once daily with a meal till discharge or 14
days whichever was earlier. Stool samples were collected at admission and then after 14 days or discharge
whichever earlier for culture and sensitivity.
The commonest organisms in both the groups at admission and after 14 days of therapy were E.coli and
Klebsiella. There was no difference in the resistance pattern of stool organisms at admission and after 14
days in lactobacillus and placebo groups. Only two patients had growth of Lactobacillus acidophilus after 14
days and they were harboring the same organism at admission.
Lactobacillus acidophilus is a poor colonizer of the gut and does not decrease the colonization of multidrug
resistant bacteria in hospitalised children

LACTOBACILLUS GG IN CHILDREN WITH CHRONIC ABDOMINAL PAIN:
A DOUBLE-BLIND PLACEBO-CONTROLLED CONTROL TRIAL
Francavilla Ruggiero*[1], Magistà Anna Maria[2], Miniello Vito[1]
[1]

Clinica Pediatrica Università degli studi di Bari ~ Bari - [2]Clinica Pediatrica Università degli studi di Bari ~ Bari

Recurrent abdominal pain is a common in school-aged children and no reliable treatment is still available.
The aim of the present study is to determine if oral administration of Lactobacillus GG would improve
frequency (F) and severity (S) of symptoms in children with FAP and if the administration has an effect on
the intestinal permeability.
A total of 136 children [78 F (58%); 6,4 yrs ± 2,1yrs] who fulfilled the Rome II criteria (functional abdominal
pain (FAP) or irritable bowel syndrome (IBS) were enrolled in a double-blind, randomized placebo controlled
trial in which they received LGG (n = 67), or placebo (n = 69) for 8 weeks. F and S were monitored before
(week 1-4), during (week 5-12), and after treatment (week 13-20), with Visual Analogue Scale and validated
Faces Pain Scale. At entry and at the end of the trial on voluntary basis children underwent double sugar
(lactulose and mannitol) intestinal permeability test according using pulsed amperometric detection (DIONEX
DX 600) and result were expressed as ratio between the two sugars (La/Ma).
Children receiving placebo or LGG were similar. Compared to baseline, at 12 weeks, there was a mean
reduction of the F of pain of about 63% in the LGG group compared to a 26% reduction in the placebo group
(p<0,01). This difference was still present at the end of follow-up (mean reduction of 68% in LGG compared
to a 24% reduction in placebo group; p<0,01). Similarly, at week 12 there was a mean reduction of the S of
pain of 42% in the LGG compared to a 23% reduction in the placebo group (p<0,01). At the end of follow-up
there was still a mean reduction of 62% in the LGG compared to a 28% reduction in the placebo group
(p<0,01). At week 12 we found that LGG but not placebo determined a significant decrease in: a) the number
of patients with an altered IPT (-40% vs. -21%; p<0,03) and b) La/Ma [(0,026 ± 0,005 (95%CI: 0,012-0,033)
vs. 0,034 ± 0,01 (95%CI: 0,27-0,041); p<0,02]. All the differences were statistically significant in IBS but not
in FAP.
LGG, and not the placebo, significantly reduces the frequency and severity of abdominal pain in children with
IBS after a course of 8 weeks treatment and the effect appears to be sustained long tern after the end of
treatment. We speculate that this effect may be secondary to the improvement of the gut barrier induced by
the Lactobacillus GG in children with IBS

PROBIOTIC IMPROVE REGURGITATION AND GASTRIC EMPTYING IN
INFANCY
Indrio Flavia*[2], Riezzo Giuseppe[1], Raimondi Francesco[3], Bisceglia
Francavilla Ruggiero[2]
[1]
[3]

Massimo[4], Cavallo Luciano[2],

Laboratory of Physiopathology IRCCS ~ Castellana Grotte - [2]Departement of Pediatric University of Bari ~ Bari Deapartement of Pediatrics University Federico II ~ Naples - [4]Ospedale San Giovanni di Dio ~ Crotone

Young infants are frequently affected by functional gastroesophageal reflux defined as regurgitation in
otherwise healthy infants. Several thickening agents have been considered a reliable dietary treatment but
undesiderable effects may occur with such agents. On this basis, we studied the effects of probiotics on the
frequency of regurgitation and gastric emptying in infants with regurgitation.
Forty-three consecutive infants aged 1-3 months with functional gastroesophageal reflux (more than 4
episodes/day), were enrolled in a double-blind, controlled study to receive either L. reuteri DSM 17938
(n=23) at a dose of 1x108 CFU per day or an identical placebo formula (n=20) for 30 days. The episodes of
regurgitation per day were recorded by the parents by means of a structured diary. Gastric emptying was
recorded using real-time ultrasound at baseline and at the end of the study. The differences between the two
groups in clinical and physiological parameters were determined by the Mann-Whitney rank sum test.
At the end of the intervention period, the infants receiving L. reuteri showed a significant decrease in the
frequency of regurgitation compared to placebo (1.12 ± 0.45 vs 3.78 ± 0.79 mean episodes/day calculated
over the last 7 day of treatment, P<0.0001). The fasting antral area was significantly reduced and the delta in
gastric emptying rate was significantly increased in infants receiving probiotics compared to placebo (3.0 ±
0.3 vs 4.0 ± 0.6, P=0.002 and 11.8 ± 1.5 vs 4.5 ± 2.8, p=0.015, respectively).
Supplementation with Lactobacillus reuteri DSM 17938 improved regurgitation in formula-fed infants
probably by improving gastrointestinal motility.

LACTOBACILLUS RHAMNOSUS GG (LGG) INDUCES ENTEROCYTE
PROLIFERATION AND DIFFERENTIATION THROUGH THE ACTIVATION
OF MAP KINASES, PI3K/AKT AND GLUTATHIONE (GSH) SIGNALLING
Buccigrossi Vittoria*[1], Armellino Carla[1], Ruberto Eliana[1], Oliva Marilena[1], Mari Cecilia[1], Polito Gaetano[1],
Guarino Alfredo[1]
[1]

Dept. of Pediatrics University Federico II ~ Naples, Italy

Resident intestinal microflora promotes enterocyte growth and the epithelial barrier function. Lactobacillus
rhamnosus GG (LGG) is one of the most studied probiotic and possesses a number of health promoting
intestinal effects. Aim of this study was to investigate the effects of LGG on enterocyte proliferation and
differentiation and their mechanisms.
Increasing LGG loads (1 CFU/ 1000, 100, 10 and 1 cells) were added to non-confluent Caco-2 cells growth
on plates. Intestinal proliferation was evaluated using cell count and 3H-Thymidine incorporation. The
involvement of MAP kinases, PI3K/Akt and Glutathione (GSH) pathway was evaluated by specific inhibitors
in proliferation experiments; ERK1/2 and PI3Kinase/Akt activated pathways were evaluated by western blot
and GSH levels was measured by a colorimetric assay. Intestinal differentiation was investigated by
determining the activity and mRNA levels of lactase and sucrase. Finally experiments were repeated in
human jejunum specimens to confirm LGG activated pathways.
A significant increase of intestinal cell growth compared to controls was observed with LGG. The specific
inhibitors of ERK1/2, PI3K/Akt and GSH pathways, but not p38, abolished LGG trophic effect. In time-course
experiments, activated pathways correlated with trophic effect in undifferentiated cells. Immature Caco-2
cells stimulated with LGG (1 CFU/100 cells) showed a significant increase of lactase, but not of sucrase
activity. Lactase mRNA levels increased upon LGG stimulation. Finally, LGG activated ERK1/2 and
PI3Kinase/Akt in coltured human jejunal mucosa.
LGG increases intestinal proliferation and induces an increase in lactase activity in immature enterocytes.
These data suggest that intestinal microflora is a compound of gut barrier function. LGG may be clinically
effective when increased intestinal proliferation is desirable such as post-gastroenteritis diarrhoea or
intestinal atrophy.

IN VITRO QUALITY CONTROL MEASURES OF PROBIOTIC STRAINS
Grzeskowiak Lukasz*[4], Collado Maria Carmen[5], Salminen Seppo[6], du Toit Elloise[7]
[4]
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A probiotic has been defined as a “live microorganism which, when administered in adequate amounts,
confers a health benefit on the host.” The most common probiotics in use belong to the genera Lactobacillus
and Bifidobacteria and have been introduced into food products because of their health-promoting effects.
Specific probiotics are selected and characterized based on their in vitro properties such as tolerance to
gastric and bile acids, adhesion to intestinal mucus or epithelial cells and competitive exclusion of target
pathogens. Adhesion to the intestinal mucosa is regarded as a prerequisite for colonization and is an
important characteristic related to the ability to modulate the immune system. Adherence to the intestinal
epithelium and mucus is associated with stimulation of the immune system, and adhesion to the intestinal
mucosa is also crucial for transient colonization, an important prerequisite for probiotics. Earlier reports have
indicated that adhesion properties may change over time and the interaction with different probiotics in
combination may change the adhesion properties either increasing or decreasing adhesiveness depending
on the combination.
We assessed the adhesion and adhesion interaction of specific probiotic strains and also assessed the
adhesion of a specific Bifidobacterium strain isolated from different food products. To study the adhesion we
followed the protocol described previously by Collado and coworkers (J Food Prot. 2005 68:2672-8).
The results of our study demonstrated that the adhesion of one or several probiotic strains in combination
depends on strain properties and their interaction between each other. The adhesion properties of same
strains varied depending on the type of strain or the food product where they were isolated from.
The adhesion properties, adhesion interaction and also interaction with pathogenic bacteria can be useful
tools in predicting the properties of probiotic combinations. Adhesion, when used as selection criteria, should
also be used as a quality control measure for probiotic products and production.

DIET-AND AGE-RELATED CHARACTERISTICS OF BUTYRATEPRODUCING BACTERIA OF FAECAL MICROBIOTA WITH REAL TIME
PCR AND HPLC
Berit Hippe*[1], Jutta Zwielehner[1], Cornelia Lassl[1], Frank Unger[2], Alexander G Haslberger[1]
Dep. for . Nutritional Research, Univ. Vienna ~ Vienna - [2] Institut für Pharmazeutische Technologie und Biopharmazie,
Universität Wien ~ Vienna
[1]

Short chain fatty acids, especially butyric acid, produced by many microbiotas, are nutrients for the gut
epithelium and regulators of inflammatory pathways and gene expression.
The influence of bacterial population composition and diet on intra individual differences in metabolites,
particularly SCFAs, and colonic health is poorly understood. We wanted to investigate whether there is a
specific difference in butyrate production trough the individualised composition of micro biota affected by
diet, age, activity and other life style factors.
Abundance of the Butyryl-CoA CoA-transferase gene was analysed with gene specific real time-PCR
applying three degenerate primer sets. Abundance of Archaea was analysed with a taqman real time PCR
system. SCFAs were measured using HPLC-IR.
Butyric acid levels in faeces ranged between limit of detection (>0.00236µmol/g) up to 0.094µmol/g faeces.
Vegetarian diet group (n=16; age=26 ± 5) showed significantly lower butyric acid levels (9.5%, p=0.06)
compared to mixed diet group (n=17; age=24 ± 2.5). Geriatric subject group (n=17;age=86 ± 8) showed a
decreased amount of butyric acid levels compared to mixed diet group which did not show significantly
difference.
Butyryl-CoA CoA-transferase gene levels measured by three different degenerated primer pairs showed
higher amounts (17.6%, p=0.08) in vegetarian diet group compared to omnivores. The average
concentrations for the three primer pairs increase from mixed diet group (0.39 rep Conc.) over 0.477 rep
Conc for geriatric subject group to 0.653 rep Conc for vegetarian diet group.
Analysis of Archaea abundance in all three groups showed significant difference. Mixed diet group (3403.1 ±
1640.33ng/µl) compared to vegetarian diet group (371.29± 338.63ng/µl) and geriatric subject group
(1064.32±454.79ng/µl) with p=0.29 and p=0.25; and vegetarian diet group compared to geriatric subject
group with p=0.11.

We show here that age and diet influences the microbiota and so the butyric acid abundance in faeces and
vegetarian diet favours growth of micro biota including SCFA producing groups in the gut lumen. Higher
SCFA levels in the lumen possibly enhance butyrate consuming bacteria, admittedly an Archaeal increasing.

LINKING PHYLOGENETIC IDENTITIES WITH BUTYRATE CONSUMPTION
IN HUMAN FECAL MICROBIOTA USING RNA-BASED STABLE ISOTOPE
PROBING
Zwielehner Jutta*[1], Guiterrez-Zamora Maria-Luisa[2], Koenig Joanna[2], Haslberger Alexander G.[1],
Manefield Mike[2]
[1]

University of Vienna ~ Vienna, Austria - [2]University of New South Wales ~ Sydney, Australia

Short chain fatty acids (SCFAs) are intermediates and end products of microbial action on endo- and
exogenous, dietary as well as host derived components, mainly by anaerobic bacteria in the intestine. All
major SCFAs stimulate intestinal epithelial cell proliferation and differentiation and it is shown that
intraluminal bacteria stimulate cell proliferation in the colon. Lower levels of propionic, butyric and valeric
acids have previously been found in feces of allergic children compared to healthy controls, high levels have
been associated with chronic intestinal inflammation. Because of limited knowledge on butyrate
consumption, we wanted to characterize primary butyrate consumers of the fecal microbiota.
We used 16S ribosomal RNA (rRNA)-based stable isotope probing (SIP) to identify primary butyrateconsuming bacteria and archaea in stool samples incubated under anaerobic conditions at 37ºC. Destructive
sampling was chosen in order not to interrupt the microstructure of microorganisms. A fecal sample of a
healthy young individual was pulsed with 100 µmol/ g of [13C]-butyric acid, [12-C] butyrate or pure water.
RNA extracted from samples after 0 (control), 2, 4, 8, 12, 24 and 48 h was subjected to density gradient
ultracentrifugation and fractionation, followed by denaturing gradient gel electrophoresis (DGGE) of the
labeled and unlabeled 16S rRNA. SCFAs were analysed in GC-FID.
DGGE analysis suggests that the primary incorporation of heavy carbon took place within 4 hours after the
pulse. Additionally, 16S rRNA PCR-DGGE bandpatterns of archaeal sequences reveal significant
enrichment of some bands at four hours after the butyrate pulse. GC-FID analyses showed considerable
endogenous production of acetic acid in all samples, whereas propionic, butyric, i-butyric, valeric and ivaleric acid increased only slightly during the first few hours of the incubation.
We could identify differential incorporation of labeled carbon in DGGE bands of fecal microbiota within the
first four hours of the incubation. How prominently these organisms influence fecal butyrate concentrations
remains to be elucidated.

MOLECULAR METHODS USED IN RESEARCH ON COLONIZATION OF
VAGINA BY PROBIOTIC STRAINS
Chmielarczyk Agnieszka*[2], Strus Magdalena[2], Heczko Piotr B.[2]
[2]

Jagiellonian University Medical College ~ Cracow

Lactobacillus strains with probiotic activity are proved to be effective in maintaining the biological balance of
vagina and are active in reducing the growth of pathogens.
This project focused on using molecular methods in research on colonization of vagina by three probiotic
strains; Lactobacillus fermentum 57A, Lactobacillus plantarum 57B and Lactobacillus gasseri 57C.

Women received a mixture of three probiotic Lactobacillus strains: 57A, 57B, 57C in the form of intravaginal
tablets one per day for 7 days.Vaginal swabs were collected prior to Lactobacillus administration, and then in
2 days and in 7 days after completion of the treatment.
For selection of Lactobacillus strains, multiple typical white colonies were isolated. Molecular identification
was based on PCR method using species-specific primers designed for 16S-23S rRNA. Strains identified as
L. fermentum, L.plantarum or L.gasseri were further compared by using PFGE (pulsed-field gel
electrophoresis). Strains were typed by PFGE using two restriction enzymes SmaI and SgsI.

The study covered a period from 21.02.2006 to 9.06.2008. Strains were isolated from 137 women ( 77 from
the study group and 60 from the placebo group).
A total of 592 Lactobacillus strains were isolated, among them 81 were identified (by PCR) as L. fermentum,
59 as L.plantarum, 82 as L.gasseri, the others as Lactobacillus spp (these were strains mainly from
acidophilus group).
65 strains of L. fermentum, 57 strains of L.plantarum and only 30 of strains L.gasseri showed the same
PFGE profiles as the administered probiotic strains: 57A, 57B, 57C
Presence of at least one strain from the mixture was confirmed in 68 (87,2%) patients from the study group
and 2 (3,2%) patients from the placebo group. Strains were not demonstrated in 10 (12,8%) patients from
the study group and in 60 (96,8%) patients from the placebo group.
Permanent colonization (both on III and IV visit) was proved in 33 (42,3%) patients.

Molecular methods (PCR and PFGE) allow for precise evaluation of colonization of the vagina by probiotic
strains. Using PCR we identified species of isolated bacteria. PFGE turned out to be the best method for
typing of Lactobacillus strains, using this method we could distinguish administered strains the normal
vaginal flora.
Probiotic strains 57A, 57B and 57C colonize vagina in 87%, after 7 days the colonization is reduced to 43%.

PROTECTOR EFFECT OF LACTOBACILLUS SPP. STRAIN IN A BURN
OF MURINE MODEL INFECTED BY PSEUDOMONA AERUGINOSA
Castro Erica*[2], Magaly Sánchez[3], Ramírez Antonieta[4], González Margarita[4], Pérez Lucía[3], Vera
Rodrigo[3]
Depto. Obstetricia Y Puericultura. Universidad De Concepción. ~ Concepción. Chile - [3]Laboratorio Bacterias Lácticas.
[4]
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Burn patients suffer damage in the main defence barrier of the external medium such as the skin, and they
present malfunction in their immunologic system, which expose them to infections within the hospital as P.
aeruginosa. Objetive: To evaluate the preventive role of a lactic strain in a burn murine model, infected with a
P. aeruginosa strain from within the hospital.
A, BALB/c mice anesthetized and burn in the back during 10 seconds at 90ºC, it was administrated via
subcutaneous: Group (1) PBS; Group (2) P. aeruginosa (strain P117-00) 103 UFC/ml.; Group (3) One strain
of Lactobacillus spp. 106 UFC/ml); Group (4) in association of Lactobacillus and P117-00 strains. During
fourteen days, the survival of the mice, blood smear leukocites, and skin aspect were evaluated.
In the group that received PBS, all mice survived, observing a total skin and blood smear recovery, with
slight deviation to the left. Group (2) presented 50% of survival, observing a severe bacterial infection with
high percentage of juvenile neutrophils and bacilliforms. The skin of these mice presented signs of infection
during the whole period of the test. Group (3), all mice survived, with blood smear leukocytes that showed a
bacterial infection with minor deviation to the left. The skin healing was slow, with no signs of infection, and
almost total recovery. When we compared group (4) with group (2), the survival was of 100%, the blood
smear revealed leukocyte reaction of less intensity, and the skin showed slight improvement.
The lactic strain in association with a phatogen strain reduces the signs of infection inducted by nosocomial
strain. This Lactobacillus strain is presented as a potential protector of the infection by P. aeruginosa in burn
patients, with deserves further investigation due to its potential use and impact in the area.

Research financed by FONDEF project DO4I 1326.

ANTI-INFLAMMATORY PROPERTIES OF PROBIOTIC LACTIC ACID
BACTERIA AND THEIR MODULATORY EFFECT ON VIRULENCE OF
FOOD-BORNE PATHOGEN
Kostrzynska Magdalena*[1]
[1]
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Probiotic lactic acid bacteria have been a part of human nutrition for centuries, however in recent years they
have been more closely studied for their potential to improve health and treat diseases. Although the
concept of probiotics has been widely accepted, the mode of action and the molecular and cellular
mechanisms underlying the probiotic effects remain largely to be elucidated.
We have studied the effect of probiotics and selected lactic acid bacteria isolated from various food sources
on interleukin-8 (IL-8) production in intestinal epithelial cells. The effect of probiotics on virulence gene
expression in EHEC was also investigated.

DNA microarray analysis and real-time RT PCR were employed to study global transcriptional changes
induced during co-culture of EHEC with sub-lethal doses of probiotics. In addition, HT-29 cell supernatants
collected from probiotic – pathogen co-cultures were tested for IL-8 production using ELISA.
Pre-incubaction of HT-29 cells with Lactobacillus rhamnosus GG, L. kefir IM2, Bifidobacterium adolescentis
G61, B. longum G69 and B. breve G334 inhibited IL-8 secretion triggered by the pathogen. In addition to
anti-inflammatory properties, most probiotic strains tested showed modulatory effect on virulence of
Escherichia coli O157:H7.

Co-culture of EHEC with sub-lethal doses of Lactobacillus rhamnosus GG

resulted in down-regulation of genes encoding Shiga-toxin 2 and genes coding for potential virulence
associated factors such as genes encoding the expression of flagella, motility and chemotaxis. Real-time RT
PCR analysis also showed that Lactobacillus, Bifidobacterium and Pediococcus strains inhibited Shiga-toxin
2 gene expression.
In conclusion, our study suggests that probiotics modulate cytokine induction and virulence gene expression
in E. coli O157:H7.

COLONIC ADENOMAS MODULATE LOCAL MICROFLORA VIA THE
PRODUCTION OF ALPHA-DEFENSINS: A POSSIBLE PROCARCINOGENIC FACTOR
Pagnini Cristiano*[1], Corleto Vito[1], Pilozzi Emanuela[1], Torre Simona[1], Di Giulio Emilio[1], Delle Fave
Gianfranco[1]
[1]
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Gut flora/host interactions are fundamental for homeostasis maintenance. Evidence is mounting of possible
regulatory effect of commensal bacteria on colon proliferative disorders. Aim of the study was to explore the
hypothesis that precancerous lesions, such as adenomas, can modulate local microflora by production of
anti-bacterial molecules of the innate immunity, namely a-defensins. Thus, the host-bacteria disequilibrium
could represent a potential pro-carcinogenetic factor.
Biopsies from adenomatous polyps and normal mucosa, in the rectum-sigma, were collected from 50
patients. Total DNA was extracted, and bacteria concentration was quantified by culture independent RealTime PCR technique. Total RNA was also extracted, and the defensin a-1, -5 and –6 gene expression was
evaluated by Real-Time PCR. Immunohistochemical study has been performed to evaluate protein
production and location. A set of biopsies was incubated with a multi-probiotic compound, and specific
adherent bacteria have been quantified by Real-Time PCR.
Biopsies from adenomatous polyps had a reduction of mucosa adherent bacteria compared with normal
tissue. Concomitantly, a-defensins expression and production was significantly incremented in adenomas.
After probiotic incubation, adenomas showed reduced adherent bacteria compared with normal tissue.
Microflora imbalance occurs at the mucosal surface in colonic adenomas. Further studies are needed to
define the role of this mechanism in the carcinogenesis and the potential implication for therapeutic
treatments.

MATERNAL SUPPLEMENTARY PROBIOTICS PROTECTS AGAINST
UNFAVOURABLE NEUROENDOCRINE ALTERATIONS PROVOKED BY
NEONATAL MATERNAL DEPRIVATION
Barouei Javad*[1], Hodgson Deborah M. [1], Adams Michelle C. [1]
[1]
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Exposure to neonatal stress results in alterations to the hypothalamic-pituitary-adrenal (HPA) axis resulting in
offspring who hyper-respond to stress in adulthood. Hyper-responsiveness of the stress axis has been
associated with a predisposition to irritable bowel syndrome (IBS). Previous studies have indicated that
neonatal administration of probiotics can prevent the alterations to the HPA axis induced by neonatal stress.
The objective of this study was to determine whether maternal administration of probiotics can act
prophylactically to also block the alterations to the HPA-axis activity induced by neonatal stress.
Female rats received a probiotic combination of Bifidobacterium lactis Bb12 and Propionibacterium jensenii
702 perinatally (during pregnancy and lactation) through drinking water or treated as controls. After giving
birth, male pups were subjected to intermittent neonatal maternal separation (NMS) for 3 h per day from
postnatal day (PND) 2 to 14 or left undisturbed (NS). Trunk blood was then collected at PND 24 or 25 and
HPA-axis activity was assessed by analyzing circulating corticosterone levels in plasma using
Radioimmunoassay. In adulthood, animals were exposed to restraint stress for three days (30 min per day)
followed by separation for 30 min on day 86 or left undisturbed. Immediately following the separation session
trunk blood was collected and subsequently analysed for corticosterone levels in serum.
Corticosterone levels from neonates exposed to NMS were significantly higher than those of NS pups. In
adulthood, enhanced levels of circulating corticosterone were also observed in NMS animals exposed to
restraint stress compared to that of control animals. This situation was reversed by maternal probiotic intake
in NMS animals exposed to restraint stress such that levels of circulating corticosterone were significantly
reduced compared to that of NMS animals exposed to restraint stress but not treated with maternal
probiotics.
Our findings suggest that maternal supplementary probiotics can protect against dysregulated HPA axis
activity resulted from early life stress. Early life stress is a common event in neonatal life and prophylactic
treatment with probiotics may be an avenue for therapeutic intervention against the development of
functional GI disturbance in adulthood.

REMOVAL OF BACTERIAL TOXINS BY STRAINS OF PROBIOTIC
BACTERIA
Nybom Sonja*[1], Heikkilä Jari[1], Salminen Seppo[2], Meriluoto Jussi[1]
[1]
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Cyanotoxins, blue-green algal toxins, such as microcystins frequently contaminate drinking water resources
and raw materials for food industry including animal tissues and agri- and horticultural products. They are
widely recognized as a public health problem due to their acute and chronic toxicity. Microcystins are cyclic
heptapeptide hepatotoxins and tumour promoters. The removal of the toxins during drinking water treatment
and food production processes is therefore of increasing concern. Cholera is an infectious acute diarrhoeal
disease caused by the bacterium Vibrio cholerae. The bacterium produces an enterotoxin, cholera toxin,
which is responsible for the diarrhoeal symptoms. The aim of the study was to assess the ability of specific
strains of probiotic bacteria to remove the bacterial toxins from aqueous solutions. Furthermore, the
conditions optimal for toxin removal as well as the removal process were investigated.
Specific strains of commercial probiotic bacteria, including Lactobacillus rhamnosus, Bifidobacterium lactis
and Bifidobacterium longum, were studied. The toxin removal was analysed both by HPLC and ESI-LC-MS.
A maximum removal of 60-85% of microcystins and 50-65% of cholera toxin was observed (bacterial
concentration 1E+10 CFU/mL, 37C, 24 h), depending on the bacterial strain used. The removal of
microcystins was shown to be dependent on temperature, bacterial cell density and cell viability. The results
suggest that the microcystins are removed by bacterial metabolism and degradation of the toxins. The
removal mechanism of cholera toxin appears to be similar to the microcystins.
Specific strains of probiotic bacteria were shown to be effective in removal of the bacterial toxins. Toxin
removal by probiotic bacteria may provide human health protection against the bacterial toxins either by
decontaminating drinking water, water used in food processing or foods, or by eliminating toxins from the
gastrointestinal tract.

NOVELTY IN THE FIELD OF SPORE-FORMING PROBIOTICS
Pacchetti Barbara*[1], Bush Michel[2], Elli Marina[3], Morelli Lorenzo[4]
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Probiotics need to comply with the indications of international guidelines related to safety aspects and clinical
efficacy issues (EFSA, QPS). Bacillus coagulans is a spore-forming, lactic acid-producing, Gram-positive rod
that is widely used as food supplement for humans, even if a lack of scientific substantiation has been
noticed. B.coagulans GBI-30 6086 is a new, patented probiotic strain, with a strong scientifically-driven
background, introducing innovative perspective in prospective applications and usage of spore-forming
probiotics.
Validation of B.coagulans GBI-30 6086 as probiotic was performed in accordance to three main aspects:
safety, efficacy and technological properties. In vitro tests were performed to check its broad sugar spectrum,
its survival to gastric acidity and its production of L+ -lactic acid. In vivo trials on murine model and on
humans allowed to evaluate B.coagulans GBI-30 6086 immune-stimulatory activity, competitive exclusion of
pathogens, such as bacteria and virus, and its efficacy on dismicrobism-related gut disturbances. Antibioticsensitivity pattern was also measured in accordance to EFSA’s reference, as well as resistance to physical
stresses and its potential in various food applications.
B.coagulans GBI-30 6086 (ATCC 31823PTA-6086) was shown to be a new probiotic strain able to overcome
clinical and technological limits of other beneficial microbes and the lack of scientific background of the
majority of commercial B. coagulans strains. Clinically proven benefits and safety aspects of B.coagulans
GBI-30 6086 were extensively investigated in the course of several studies on animals and humans. High
levels of survival through high heat, high pressure processes, freezing conditions and the shelf-stability for
two years at room temperature were also investigated. Stable preparations of B.coagulans GBI-30 6086
were suitable for the application to supplements and to functional food as bakery, dairy, confectionary,
beverages as well as topical application.
A new patented B. coagulans strain was deeply investigated for its probiotic properties following generally
accepted international criteria. The new strain, B.coagulans GBI-30 6086 was confirmed to be a safe and
effective new probiotic for humans based on several in vitro and in vivo assays and its stability over time in
stressing conditions made it suitable for supplementation and several food preparations.

IMMUNOMODULATORY ACTIVITY OF LACTOBACILLUS ACIDOPHILUS
LA5 AND BIFIDOBACTERIUM BB12 IN INTESTINE OF OLD MICE
Roselli Marianna*[1], Finamore Alberto[1], Brasili Elisa[1], Brigidi Patrizia[2], Cruciani Federica[2], Mocchegiani
Eugenio[3], Mengheri Elena[1]
Istituto Nazionale di Ricerca per gli Alimenti e la Nutrizione (INRAN) ~ Roma - [2]Department of Pharmaceutical
[3]
Sciences, University of Bologna ~ Bologna - Laboratory of Nutrigenomic and Immunosenescence, Italian National
Research Centres on Ageing (INRCA) ~ Ancona
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A progressive decline of immune function is a characteristic of aging, that can be responsible for the several
age-associated disorders. However it is still unclear whether aging affects the occurrence and function of
regulatory T cells. Changes in gut microbiota with a decrease of bifidobacteria occur during aging, and
therefore supplementation with probiotics has been suggested to counteract the immunosenescence
process. In this study we have evaluated whether the supplementation of two different probiotic strains to old
mice could improve gut immune response.
Aged mice (20 months old) received orally Lactobacillus acidophilus La5 and Bifidobacterium Bb12 (1 x 109
CFU/day each, kindly provided by ditta Parmalat, Italy) or PBS, for 4 weeks. Stools were analyzed by real
time PCR and PCR-denaturing gradient gel electrophoresis (DGGE) to assess the impact of the probiotics
administration on the gut microbiota composition. Intraepithelial lymphocytes (IELs) and lamina propria
lymphocytes (LPLs) were isolated from intestine and the following subpopulations were assayed by flow
cytometry: CD4+, CD8+, CD4+CD8+, CD19+, TCR-alphabeta+, TCR gammadelta+, CD4+IL-10+ Tr1 and
CD4+CD25+Foxp3+T reg cells.
Probiotic assumption determined a statistically significant increase in the concentration of Bifidobacterium
and Lactobacillus in the stools. Probiotics differently modulated the subpopulation distributions of LPLs and
IELs, by inducing an increase in CD4+CD8+ cells in IELs, and in CD4+, CD19+ and TCR-gammadelta+ cells
in LPLs. The number of IL-10 secreting CD4+ cells (Tr1) was increased in IELs, but not in LPLs, while the
CD4+CD25+Foxp3+ Treg cells increased in LPLs.
The increase in regulatory T cells induced by probiotics may contribute to a better defence against
inflammatory or other age-associated pathologies.

SURVIVAL OF LACTOBACILLUS SP. IN THE UPPER
GASTROINTESTINAL TRACT USING A DYNAMIC GASTRIC MODEL
Mandalari Giuseppina*[1], Pitino Iole[2], Randazzo Cinzia[2], Lo Curto Alberto[3], Faulks Richard[1], LeMarc
Yvan[1], Bisignano Giuseppe[3], Caggia Cinzia[2], Wickham Martin[1]
[1]
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Survival of probiotic bacteria in the gastrointestinal (GI) tract is influenced by a number of physicochemical
barriers, including stomach acidity, bile salts and digestive enzymes. This study assessed survival of
selected Lactobacillus sp. in the human upper GI tract using static and dynamic in vitro digestion models.
The acid resistance, bile salts tolerance and adhesion capacity on HT-29 cells of 40 L. rhamnosus strains
was performed and six strains (D44, F17, H12, H25, N24 and R61) were selected to quantify survival during
human simulated gastric and duodenal digestion. A dynamic gastric model of digestion (DGM) which
simulates the physico-chemical processing of the stomach and accurately mimics both the transit time and
the luminal content of the upper human gut was used.
Reductions in bacterial viability were significantly different between the strains tested and resulted more
pronounced when the pH dropped to values below 2.50. A fitted mathematical model closely agreed with
survival data derived from the DGM samples. Strains H25 and N24 showed the best survival. In contrast with
results of static tests, R61 recovery during dynamic digestion was low (50%). Lactic acid production was also
recorded. The highest amount of exopolysaccharide was observed with strain R61, both under aerobic and
anaerobic conditions.
In conclusion we have shown that dynamic gastric models of digestion, such as the DGM, which take into
account the mechanistic interactions between probiotics and their environment within the gut lumen, can
provide better comparative data on probiotic survival in the GI tract than static models.

A CUSTOM HUMAN IMMUNE MICROARRAY TO EVALUATE THE IN
VITRO RESPONSE OF ENTEROCYTE AND MACROPHAGE CELLS TO
BACTERIA
Audy Julie*[3], Mathieu Olivier[3], MacPherson Chad[3], Nantel André[4], Tompkins Thomas Allan[3]
Institut Rosell inc. ~ Montreal, QC, CANADA H4P 2R2 - [4]Biotechnology Research Institute ~ Montreal, QC, CANADA
H4P 2R2
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From the Human Exonic Evidence-Based Oligonucleotides (HEEBO) set we developed a customized twocolour long-oligonucleotide microarray with 1354 oligos (70-mers) to genes associated to innate and
adaptive immunity. The aim of our work was to create a user-directed platform which would allow the
comparative, rapid in vitro analysis of human cell responses to beneficial Gram positive bacteria (such as
probiotics), pathogenic Gram negative bacteria and other immuno-effectors such as lipopolysaccharide
(LPS) and thus provide insight into possible mechanisms of action.
The human intestinal epithelial cells (HT-29) or macrophages (U937) were co-incubated 3 hours (based on
optimization studies) with bacterial strains or LPS prior RNA isolation. At least four repetitions were done for
each bacterium with each human cell line. The microarrays were analysed using Agilent GeneSpring GX
v7.3 software. All genes statistically modulated by at least one of the treatments were included in a clustering
analysis.
The greatest differences were observed between the responses to the Gram positive and the Gram negative
bacteria. However, specific differences were observed between bacterial genera. More specifically,
beneficial Gram positive bacteria tended to down-regulate the pro-inflammatory genes such as IL-8, CXCL1,
and NF-kappaB whereas pathogenic Gram negative and lipopolysaccharide up regulated the proinflammatory markers. The results highlight the differential responses of human enterocytes or macrophages
when exposed to either beneficial or pathogenic bacteria.
Thus, this immune-oriented customized microarray will be a useful tool to compare the impact of various
probiotic compositions and to better understand their mechanisms of actions in the host, especially when cochallenged with pathogenic bacteria.

EFFECTS OF A NEW SYMBIOTIC FORMULATION (FLORTEC®) IN A
MODEL OF INSULIN RESISTANCE AND NONALCOHOLIC
STEATOHEPATITIS IN YOUNG RATS
Iacono Anna*[1], Mattace Raso Giuseppina[1], Esposito Emanuela[2], D'Agostino Giuseppe[1], Di Costanzo
Margherita[1], Pedata Monica[1], Berni Canani Roberto[1], Calignano Antonio[1], Meli Rosaria[1]
[1]
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Probiotics influence different steps in the pathogenesis of non-alcoholic fatty liver disease (NAFLD) and
progression to steatohepatitis. Insulin resistance has a central role in the onset of hepatic steatosis.
Peroxisome proliferator-activated receptor (PPARa) agonists prevent the development of insulin resistance
in animal models of diabetes by reducing adiposity, improving peripheral insulin action, and exerting
beneficial effects on pancreatic ß-cells

To evaluate the therapeutic effects of a new symbiotic formulation (FLORTEC®, Bracco, Milan Italy),
composed by a mixture of Lactobacillus paracasei B21060 and arabinogalactan and fructooligosaccharides
in an experimental animal model of insulin resistence/NAFLD.

Just after weaning young male Sprague-Dawley rats were divided into 3 groups: 1) standard diet (STD;
10.5% fat, 16.4% proteins, 73.1% sugars; 4.6 kcal/g); 2) high fat diet (HFD; 58.0% fat, 16.4% protein, 25.5%
sugars; 5.6 kcal/g); and 3) HFD + FLORTEC® (FLO; 2.5 x 108 bacteria/ kg/d) for 5 wks.
Compared to STD group rats receiving HFD showed a marked increase in fasting serum glucose level
(86.3±4.7 vs 72.5±3.5 mg/dl; p<.05), that was significantly reduced by symbiotic treatment (74.3±3.3 mg/dl;
p<.05). An increase in insulinemia was observed in HFD group compared with STD group and a trend of
reduction was observed in FLO group. HFD group showed a significant increase in blood glucose during oral
glucose tolerance test compared to STD group at 60, 90, and 120 min. In FLO group, HFD-induced glucose
tolerance impairment was significantly prevented with a reduction of glycaemia at 90 min (95.5±3.2 vs
116.2±6.8 mg/dl, p<0.05). PPARa liver expression was significantly reduced after 5 wks in HFD compared
with STD group (- 44.4 %, p<0.01), while symbiotic treatment significantly prevented this effect.
Our data suggest the potential therapeutic efficacy of FLORTEC® in a model of insulin resistance/NAFLD in
rats limiting the early pathogenetic events leading to the onset of this condition.

IMPACT OF PARENTERAL ANTIBIOTIC TREATMENT ON THE
EVOLUTION OF THE BIFIDOBACTERIA POPULATION IN INFANTS
Hussey Seamus[1], Wall Rebecca *[2], Gruffman Emma [3], O'Sullivan Lisa
Brendan [1], Fitzgerald Gerald[4], Stanton Catherine [3], Ross Paul[3]
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Up to 10% of newborn infants require admission to the neonatal intensive care unit (NICU) for ongoing
medical care (1-3). Many of these infants require treatment with parenteral antibiotics for variable periods of
time. Antibiotic administration is known to perturb the composition of the intestinal microbiota, resulting in
suppression of anaerobic bacteria (with the exception of clostridia, which remain at detectable levels) and
increased numbers of potentially pathogenic bacteria such as Klebsiella, Enterobacter, Citrobacter and
Pseudomonas (4). Newborn infants are usually colonised with bifidobacteria soon after birth and in this
respect the effect of early antibiotic use on the Bifidobacterium population is not known. The objective of this
study was therefore to investigate the impact of parenteral antibiotic treatment in the early neonatal period on
the evolution of bifidobacteria in the newborn.
Nine babies treated with intravenous ampicillin and gentamicin in the first week of life and nine control infants
(i.e. no antibiotic treatment) were studied. Stool samples were taken from infants at four and eight weeks.
Denaturing gradient gel electrophoresis (DGGE) was used to investigate the composition of Bifidobacterium
over time.
Bifidobacteria were detected in all control infants at both four and eight weeks of age. In contrast, only six of
nine antibiotic treated infants had detectable bifidobacteria at four weeks and all but one at eight weeks of
age. Moreover, stool samples of control infants showed a greater diversity in the Bifidobacterium population
compared with antibiotic treated infants.
In conclusion, short-term parenteral antibiotic treatment of neonates causes a disturbance in the expected
colonization pattern of bifidobacteria in the first months of life. Further studies are required to determine if
supplementation is necessary in this patient group.

A COMPARISON OF THE IMPACT OF MONO-STRAIN AND MULTISTRAIN PROBIOTICS ON HUMAN ENTEROCYTES AND
MACROPHAGES USING AN IMMUNE MICROARRAY
Audy Julie*[1], Mathieu Olivier[1], MacPherson Chad [1], Nantel André[2], Tompkins Thomas Allan[1]
Institut Rosell inc. ~ Montreal, QC, CANADA H4P 2R2 - [2]Biotechnology Research Institute ~ Montreal, QC, CANADA
H4P 2R2
[1]

Lp299v, a mono-strain (Lactobacillus plantarum 299v) probiotic and ProbioKid a multi-strain (Bifidobacterium
infantis R0033, B. breve R0071 and L. helveticus R0052) probiotic with fructooligosaccharides (FOS) are
commercially available probiotic products. The aim of our work was to provide a comparative in vitro analysis
of intestinal epithelial (IEC) and macrophage cells in response to ProbioKid and Lp299v.
The human intestinal epithelial cells (HT-29) or macrophages (U937) were co-incubated 3 hours (based on
optimization studies) with the probiotic products and ingredients added in each formula (maltodextrin, potato
starch and FOS) prior to RNA isolation. At least four repetitions were done for each treatment with each
human cell line. Human gene modulation was evaluated with the immune microarray, a custom-designed 2colour long oligonucleodide DNA microarray. LOWESS normalization, statistical and clustering analysis were
conducted using Agilent GeneSpring GX v7.3 software. Genes that statistically changed in transcript
abundance of at least 1.3-fold in a treatment were included in a clustering analysis.
Maltodextrin and FOS had a minor impact on cells, less than 5 genes were significantly modulated by both
treatments. The two probiotic products had different profiles and their nearest cluster association was with
potato starch, a filling material used in both products. This result is an artifact of the in vitro model as typically
potato starch would be hydrolyzed before reaching the colon. Care should be taken to use the appropriate
controls when investigating commercial probiotics. The mono-strain product (Lp299v) modulated fewer
genes than the multi-strain product.
ProbioKid and Lp299v interact differently with the enterocytes underlying possible different mechanisms of
action for those two probiotic products.

EFFECT OF SYMBIOTIC FORMULATION (FLORTEC®) ON VISCERAL
SENSITIVITY AND SYMPTOMS IN PATIENTS WITH IBS WITH DIARRHEA
Caldarella Maria Pia[2], Balatsinou Chrysanthi[2], Milano Angelo[2], Grossi Enzo[3], Laterza Francesco[4], Neri
Matteo*[2]
Department of Medicine and Aging Sciences ~ Center of ageing science Ce.S.I. G.D'Annunzio University Chieti[3]
Bracco Medical Department ~ Milano - [4]Department of Medicine and Aging Sciences ~ Chieti,Italy
[2]

The Irritable bowel syndrome (IBS) is a gastrointestinal disorder characterized by visceral hypersensitivity.
Previous studies and a recent meta-analysis (Moyaeddi et al, Gut 2008) have shown that these patients may
benefit from treatment with probiotics. In particular,

Lactobacillus paracasei B21060 has been shown to

improve symptoms of IBS in patients with diarrhea, but the mechanism of its efficacy is unknown.
To evaluate the effect of a three-month treatment with Lactobacillus paracasei B21060 on visceral sensitivity
in patients with IBS-D.

Patients with IBS-D were selected according to the Rome III criteria. At entry, in all patients visceral
sensitivity was evaluated by means of the tensostat, by applying rectal distensions at increasing tension
levels of 4 gr steps up to 64 gr or discomfort. Subsequently, a symbiotic formulation containing Lactobacillus
paracasei B21060 (Flortec) was administered b.i.d.. Abdominal symptoms by means of VAS, bowel
frequency and consistency (Bristol scale) were evaluated every month. Visceral sensitivity was re-evaluated
at the end of the study.

25 IBS-D patients were studied (7 males and 18 females mean age 39+2) and

showed visceral

hypersensitivity as measured by the tensostat. Among abdominal symptoms, pain was the most frequent
(68%), followed by need to defecate (65%) and bloating (56%). The mean bowel frequency was 3.4+0.3
and the consistency of stool was 4.4+0.3. One month after therapy all symptoms evaluated had improved
significantly (p<0.001 for pain and urgency and p<0.05 for bloating) and these results were maintained until
the end of the study ( p<0.001 for all symptoms).

At the three-month control visit

the frequency of

evacuation was 1.0+0.2 (p<0.001 vs the start of the study) and the consistency of stool 2.8+0.4. AT the end
of the study, visceral sensitivity had also significantly improved in terms of threshold of perception (7+1 vs
15+2 g;p<0.01) and discomfort ( 24+3 vs 38+3g; p<0.001).
Probiotics improve significantly abdominal

symptoms in patients with IBS-D; this observation can be

explained through the improvement of visceral sensitivity.

L. PLANTARUM TENSIA COMPRISING PROBIOTIC CHEESE WITH
HYPOTENSIVE EFFECT
Hütt Pirje*[1], Songisepp Epp[2], Rätsep Merle[2], Shkut Elena[2], Mikelsaar Marika[3]
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A rising problem is the metabolic syndrome including overweight, obesity, a raise of blood pressure, and
other risk markers of atherosclerosis. Some peptides, harbored in milk possess blood pressure lowering
ability through inhibition of angiotensine converting enzyme I. Metabolism of polyamines provides additional
possibilities for vasodilatory effect. Functional probiotic food could affect positively the functions of the
human cardio-vascular system.
Aim. To measure, if the consumption of the L. plantarum TENSIA comprising cheese has any cardioprotective effect.

Methods. The strain TENSIA (DSM 21380) originates from a healthy Estonian child. The strain belongs to
the Bio-Competence Centre of Healthy Dairy Products Ltd. The strain possesses some proteolytic ability and
is able to produce polyamines and NO in vitro.
Two DBPC cross-over studies (ISRCTN38739209, ISRCTN45791894) were carried out. Test cheese
comprised TENSIA, regular Estonian cheese served as a control. Clinically healthy adults (n=12; 29.1?7.7
yrs, M/F: 5/7) and elderly (n=21; 71.1?6.7 yrs, M/F: 2/19) consumed the test –cheese for 3 weeks. After twoweek washout period, volunteers were crossed over to another 3- week consumption of the control-cheese.
Daily dose: 50 g of cheese (i.e. TENSIA 10.4 log CFU).
Fasting blood, faeces and urine were collected and blood pressure was measured at recruitment, after
probiotic treatment, after wash-out and after control period. Haematological and biochemical indices incl.
serum glucose, hs-CRP, total cholesterol, cholesterol fractions (LDL, HDL) and triglycerides were
determined.

Results. The 3-week consumption of probiotic cheese reduced significantly systolic and diastolic blood
pressure in adults (-7.0 mmHg and -4.5 mmHg, respectively) and in elderly (-5.9 mmHg and -4.0 mmHg,
respectively). Lowering of systolic blood pressure was correlated with the raise of fecal lactobacilli counts
(r=0.643, p=0.033). The decrease of systolic blood pressure was also correlated with the lowering urinary
putrescine (r=0.631, p=0.037).
Conclusion. Probiotics could be incorporated into some cheese varieties to support of function of
cardiovascular system on adults and also elderly subjects having higher cardiovascular disease risk.

DIETARY COUNSELLING WITH PROBIOTICS INITIATED IN EARLY
PREGNANCY REDUCES CENTRAL ADIPOSITY OVER 12 MONTHS
POSTPARTUM: RANDOMIZED CONTROLLED TRIAL
Laitinen Kirsi*[1], Ilmonen Johanna[1], Isolauri Erika[1]
[1]

University of Turku ~ Turku

Pregnancy is known to predispose mother to a heightened risk of obesity. Recent experimental and human
studies suggest that the gut microbiota may be involved in fat accumulation, including excessive harvest and
storage of nutrients, and regulation of glucose metabolism. We examined whether dietary counseling, with
probiotics or with placebo compared with controls, influences maternal anthropometric measurements over
12 months postpartum.
At the first trimester of pregnancy 256 women were randomly assigned to receive nutrition counseling to
modify dietary intake according to current recommendations or as controls; dietary intervention groups were
further randomized to receive probiotics Lactobacillus rhamnosus GG (ATCC 53103) and Bifidobacterium
lactis (diet/probiotics) or placebo (diet/placebo) capsules in a double-blind manner, whilst the controls
received placebo (control/placebo). The intervention lasted until the end of exclusive breast-feeding for up to
six months.
The risk of central adiposity defined as waist circumference 80 cm or more was lowered in women in the
diet/probiotics group compared with the control/placebo group (OR 0.30, 95%CI 0.11 to 0.85, P = 0.023
adjusted for baseline BMI), whilst the diet/placebo group did not differ from the controls (OR 1.00, 95% CI
0.38 to 2.68, P = 0.994) at 6 months postpartum. The difference remained at 12 months postpartum,
although not statistically significant.
The results of this study demonstrated health benefits in abdominal adiposity control achieved by probioticssupplemented dietary counseling. Overweight and its most deleterious form, central adiposity, may be taken
as a global concern and its prevention as an integral part in reducing the risk of metabolic disorders.
Probiotics as a component of a balanced diet may offer a safe, reasonably economical, practical and
potentially effective approach.

IDENTIFICATION OF A PEPTIDOGLYCAN-LYTIC ENZYME IN
BIFIDOBACTERIUM BIFIDUM AND STUDY OF ITS IMMUNESTIMULATORY EFFECT ON DENDRIDIC CELLS
Guglielmetti Simone*[1], Arioli Stefania[1], Zanoni Ivan[3], Barresi Simona[3], De Noni Ivano[1], Stuknyte Milda[1],
Granucci Francesca[3], Karp Matti[4], Mora Diego[1]
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A substantial number of studies demonstrate modulation of the immune system by Bifidobacterium strains.
Nevertheless, the bacterial molecular components mediating the cross-talk between bifidobacteria and the
host immune system are largely unknown. In this study, we considered a cell wall enzyme, which we
indentified in Bifidobacterium bifidum, with the aim to demonstrate its enzymatic activity and to investigate its
role in dedritic cells activation.
Computational analysis revealed two conserved domains in the protein under study: surface lytic
transglycosilase (SLT) and cysteine, histidine-dependent aminohydrolase/peptidase (CHAP). We named this
putative protein TgaA. We also found a signal sequence for the export of TgaA.
After expression in E. coli of tgaA gene, the recombinant protein showed an enzymatic activity able to
promote the lysis of E. coli and Micrococcus lysodeicticus cells. We confirmed the peptidoglycan-lytic activity
of TgaA by means of an E. coli double expression system involving a luminescence vector sensitive to
bacterial cell wall breakdown products. With the aim to deduce the role of TgaA in bifidobacteria, we
expressed the protein in the TgaA-deficient strain Bifidobacterium longum NCC2705, a Bifidobacterium
whose entire genome has been sequenced, obtaining the recombinant strain 2705Tga+. Using freshly bone
marrow-derived dendritic cells (DCs), we demonstrated that the TgaA protein has a direct immunestimulatory effect on DCs. DCs treated with 2705Tga+ or purified TgaA protein, in fact, were able to produce
both pro-inflammatory cytokines (such as TNF-alpha and IL-6) and regulatory cytokines (such as IL-2).
The production of IL-2 in our system could be of particular relevance, since it has been previously
demonstrated that stimuli able to induce IL-2 production by DCs were associated with a Th1-skewing of the
immune-responses.

COMPARISON OF DNA EXTRACTION METHODS FOR HUMAN FECES
Salonen Anne*[1], Nikkilä Janne[1], Jalanka-Tuovinen Jonna[1], Immonen Outi[1], Rajilic-Stojanovic Mirjana[2],
Kekkonen Riina A.[3], Palva Airi[1], de Vos Willem M. [2]
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The aim of this work was to study the effect of DNA extraction protocols on the composition and diversity of
the bacterial DNA in fecal samples. Currently, several different protocols are commonly used for fecal DNA
extractions making the comparison and generalization of the different studies difficult. Moreover, recent
molecular ecological analyses indicate some obvious losses in the coverage of the microbiota members,
suggestive of the potential biasing effect of the extraction method on the analyzed microbiota.
To facilitate reliable microbiota analyses we compared four widely used methods, and then chose the two
best methods for more detailed comparison.
Fecal samples from healthy adults were used as study material. The quality and quantity of the extracted
DNA was determined, and the proportion of bacterial, archaeal and eukaryotic DNA was quantified using
quantitative PCR. A compositional analysis of different extracts was carried out using the Human Intestinal
Tract Chip, a 16S rRNA gene-based phylogenetic microarray.
The tested methods varied substantially in DNA quantity, but their microbiota profiles were largely similar
based on the correlation distance calculated from the microarray results (Pearson’s correlations > 0.899).
The differences between the subjects were considerable (Pearson’s correlation 0.735). The real-time PCR
pinpointed differences in the relative proportions of dominant genera such as Bifidobacterium spp., which
ranged from < 1% to over 10% in different extracts. Detailed analysis of the two best methods revealed
significantly higher bacterial diversity index and abundance of archaeal methanogens after mechanical cell
disrupture compared to enzymatic lysis.

The validated mechanical DNA-extraction method showed high extraction efficiency and hence has potential
to facilitate the characterization of the microbial diversity in human gut. Awareness of the methodologyrelatied technical variation is a step towards the standardization of fecal DNA extraction, which would enable
a meta-analysis of the results obtained in different laboratories.

BIFIDOBACTERIA AS A NEW VECTOR FOR MUCOSAL DELIVERY OF
THERAPEUTIC PROTEINS
Watterlot Laurie [1], Cortes-Perez Naima [1], Blugeon Sebastien
Langella Philippe[1], Bermudez-Humaran Luis*[1]
[1]
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Mucosal immunity plays a major role in the prevention of infectious diseases. Genetically engineered lactic
acid bacteria (LAB) have been successfully tested in the last ten years as safe mucosal delivery vectors. In
this work, two different LAB strains (Lactobacillus plantarum and Bifidobacterium infantis) were used and
compared as HPV-16 E7 antigen delivery vector. Previous studies have shown that the intrinsic
immunomodulatory properties of Lb. plantarum and its persistence (2-3 days) in the mice gastrointestinal
tract (GIT) play an important role in the immunogenicity of the delivered antigen.
In this work, we compared the potential of Lb. plantarum to that of B. infantis (a LAB strain able to persist up
to 10 days in the DT) to induce an E7-specific immune response in mice after intragastric administration. For
this, we first constructed two vectors allowing a GIT-induced E7 expression by the cloning of two bile saltinducible promoters. These vectors were established in either Lb plantarum or B. infantis and E7 production
confirmed by Western blot experiments. We then analyzed the immune response evoked by the intragastric
administration of the two recombinant strains in mice.
Our results revealed a higher E7-specific systemic (i.e. CD4+ and CD+ T cell proliferation) and mucosal (i.e.
secretion of IFN-g and IL-5 cytokines and humoral antibodies) immune response after intragastric
administration of B. infantis producing E7 antigen.
Altogether, these results demonstrate the advantages of bifidobacteria strains as a new antigen delivery
vector.

INTRAGASTRIC CO-ADMINISTRATION OF RECOMBINANT
LACTOBACILLUS CASEI PRODUCING SUPEROXIDE DISMUTASE
ATTENUATES DSS COLITIS IN MICE
Watterlot Laurie[1], Rochat Tatiana[1], Bouloufa Ismael[1], Sokol Harry[1], Gratadoux Jean-Jacques
Sebastien[1], Corthier Gerard[1], Langella Philippe[1], Bermudez-Humaran Luis*[1]
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Human immune cells release large amounts of reactive oxygen species (ROS), such as superoxide radical
and hydrogen peroxide, via respiratory burst that characterize gut inflammation. In inflammatory bowel
diseases, a sustained and abnormal activation of the immune response results in oxidative stress of the
digestive tract and in a loss of intestinal homeostasis. We previously found that heterologous production of
the Lactobacillus plantarum ATCC14431 manganese-dependant catalase (MnKat) in Lb. casei BL23
successfully enhances its survival when exposed to oxidative stress. Intragastric administration with either
BL23 or BL23 MnKat+ in a murine model of dextran sodium sulfate (DSS)-induced colitis led to a moderate
reduction of caecal and colonic inflammatory scores. However, no contribution of MnKat to the protective
effect from epithelial damages was observed in the tested conditions.
To determine whether a supply with a superoxide dismutase (SOD) might improve the protective effects
towards ROS observed with the MnKat-expressing Lb. casei BL23 strain, we cloned the Lactococcus lactis
MG1363 manganese-superoxide dismutase (SodA) in Lb. casei BL23 and we compared the effects of the
intragastric administration with this recombinant strain alone or together with the BL23 MnKat+ strain in the
murine model of DSS-induced colitis.
Based on histological scores, a significant reduction of caecal and colonic inflammation was only observed
with either the co-administration of BL23 MnKat+ and BL23 SodA+ or administration of BL23 SodA+ alone,
suggesting that there is no supplementary effect of BL23 MnKat+ co-administration.
Our results show that intragastric administration of Lb. casei BL23 producing MnSod decrease a severe
colitis in mice induced by the administration of DSS 3%. These results confirms the beneficial effect of
exogenous SOD delivery in murine model of IBD.

PROBIOTIC TREATMENT REDUCES INTESTINAL PERMEABILITY AND
AMELIORATES CCL4-INDUCED RAT LIVER FIBROSIS
Cariello Rita*[1], Tuccillo Concetta[1], Antonietta Romano[2], Federico Alessandro[1], Mazzone Giovanna[2],
Ribecco M.Teresa[2], Amoruso Daniela C.[2], Carteni Maria[3], De Magistris Laura[1], D'Argenio Giuseppe[2],
Loguercio Carmela[1]
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The role played by the gut and intestinal flora in liver disease is still a matter of debate, although animal and
human studies suggest that gut-derived endotoxin may be important. We investigated intestinal permeability
in rats in which liver fibrosis had been induced; the treatment of experimental fibrosis with probiotics was also
evaluated.
We examined 10 Wistar rats with induced liver fibrosis, 10 with liver fibrosis treated daily with probiotics
(200mg/Kg/die, by gavage), and 10 normal rats. Liver fibrosis was induced by twice a week CCl4 i.p.
injection for 7 weeks. In all animals gastro- intestinal permeability was assessed by means of multiple probes
test (urinary recovery of sucrose-mannitol-lactulose), liver damage was documented by istology and red
Sirius staining; routine biochemical parameters, pro-inflammatory cytochine TNF-a and anti-inflammatory
cytochine IL-10 were assessed in serum.
Rat with liver fibrosis had similar values of gut permeability as compared to normal rats; interestingly,
probiotic treatment significantly reduces urinary mannitol excretion as compared with both normal rats and
rats with liver fibrosis (p<0.05). Serum ALT, AST, and TNF-a were raised in rats with liver fibrosis compared
to normal rats (p<0.05) and were normalized by probiotic treatment. A quite opposite behaviour in respect to
that of TNF-a was seen for IL10. Liver fibrosis and histologic damage were significantly improved by probiotic
treatment.
Our results provide the evidence that a specific strain of probiotic (L-Paracasei) reduces gut permeability to
mannitol and that this reduction is related to the improved CCl4-induced liver fibrosis. These data strengthen
the hypothesis that probiotics may have beneficial effects in the treatment of liver fibrosis.

SURVIVAL OF LACTOBACILLUS SP. IN THE UPPER GI TRACT USING
AN IN-VITRO GASTRIC MODEL OF DIGESTION
Lo Curto Alberto*[1], Pitino Iole[2], Mandalari Giuseppina[1], Faulks Richard M.[3], Wickham Martin SJ[3]
[1]

University of Messina ~ Messina - [2]University of Catania ~ Catania - [3]Institute of Food research ~ Norwich

A probiotic must survive passage during the upper gastrointestional (GI) tract in order to be able to colonise
the large bowel. In this study three commercial probiotic strains (Lactobacillus casei subsp shirota (LCS),
Lactobacillus casei subsp immunitas (LCI) and Lactobacillus acidophilus subsp johnsonii (LAJ)) were tested
for survival in the upper GI tract using a dynamic gastric model (DGM).Their ability to survive gastric and
duodenal exposure was evaluated in 2 test ‘foods’ (water and milk) and under log and stationary phase
The DGM, developed at IFR, was used to simulate in vivo conditions within the human stomach. A simulated
duodenal digestion was performed on gastric digesta delivered from the DGM. The bacterial concentration in
water and UHT whole milk was 109 CFU ml-1. MRS broth was used to grow the strains in aerobic condition
at 37oC. Gastric digestions were performed in the DGM in the presence of phospholipids and gastric
enzymes. The pH of each gastric sample was then increased to pH 6.8 in order to simulate the duodenal
conditions, where phospholipids, bile salts and pancreatic enzymes were added. Duodenal samples were
incubated under static conditions at 37°C for 2h
The recovery rate (%) of LAJ during gastric digestion in stationary phase was 176%, which decreased to
80% in log phase. The % recovered during duodenal digestion in stationary phase was 202% and in log
phase was 83%.
A decrease in recovery rate (%) during gastric digestion in stationary phase was observed with LCS (108%),
whereas in log phase it was 197%. A recovery of 133% was observed during duodenal digestion in
stationary phase, whereas it was 121%. in log phase.
For LCI the recovery rate during gastric digestion was similar between stationary phase (133%) and log
phase (122%), with an increase during duodenal digestion in stationary phase (175%) and in log phase
(179%).
For all the strains was observed a good acid lactic production in milk with some differences among the three
species and growth phases tested
this study confirmed the ability of L. casei shirota, L. casei immunitas and L. acidophilus johnsonii to survive
passage through the upper GI tract, with differences observed when using the strains in log or stationary
growth phases.
The high survival showed in the upper GI tract could affect their colonisation in the large bowel

MOLECULAR CLONING, SEQUENCING ANALYSIS AND EXPRESSION
OF BILE SALT HYDROLASE (BSH) GENE FROM INDIGENOUS
PROBIOTIC LACTOBACILLUS PLANTARUM STRAIN OF HUMAN
ORIGIN
Kumar Rajesh*[1], Grover Sunita[1], Batish Virender Kumar[1]
[1]

National Dairy Research Institute ~ Karnal-132001, India

The ability of probiotic strains to hydrolyze bile salts has often been correlated with its cholesterol lowering
property. Cloning, expression, purification and characterization of bile salt hydrolase from L. plantarum
MBUL91 strain and use of this strain in rat animal model to reduce plasma cholesterol levels.
More than 100 lactobacilli cultures previously were screened for Bsh activity by plate and ninhydrin assay
and prolific Bsh producers were selected for detailed analysis of the enzyme at molecular level. Bsh cloning
primers were designed and used to amplify full length bsh gene which later was cloned and subcloned into
cloning and expression vectors respectively. Conditions were optimized for expression of recombinant fusion
Bsh protein. Affinity chromatography using Ni+2-NTA column was used for purification of rBsh. Purified
protein was characterized for its mol wt, pI, pH, substrate specificity and temperature stability. Antihypercholesterolemic effects of L. plantarum MBUL91 were examined in rat animal model and molecular
tracking of the strain in rats feces was carried out with RAPD-PCR.
The bsh gene of selected L. plantarum strains were cloned into pGEMT/pDrive cloning vector and
sequenced subsequently. Nucleotide and amino acid sequence analysis revealed high level of sequence
similarity to previously published bsh gene of other L. plantarum strains while bsh gene sequence of L.
plantarum 77 and 20 was found to be disrupted due to insertion of transposon. Maximum expression of
recombinant Bsh was achieved by inducing the cell pellet with 0.1mM IPTG for 4 hour at 25oC. Recombinant
Bsh was purified successfully and SDS-PAGE confirmed its molecular weight around 98 kDa. Recombinant
Bsh showed its maximum activity at pH 5.5 and fairly stable at 65oC while enzyme showed a preference
towards glycocholate. Compared with control group, serum cholesterol and triglycerides levels were
significantly reduced in the group of rats fed L. plantarum 91. Fecal microbial analysis revealed a high
lactobacilli count in group fed on L. plantarum MBUL91 while RAPD banding pattern of fecal isolates showed
significant similarity to parental strain.
Finally it can be concluded that L. plantarum 91 has considerable potential to use as probiotic which can be
effective to control hypercholesterolemic conditions.

THERAPEUTIC VALUE OF A LACTOBACILLUS PARACASEI B-21060
(FLORTEC®) VS LACTOBACILLUS GG IN ACUTE DIARRHEA OF
ADULTS: A RANDOMIZED, MULTICENTRE, CONTROLLED CLINICAL
TRIAL IN PRIMARY CARE
Grossi Enzo*[1], Buresta Roberto[2], Abbiati Roberto[1], Cerutti Renata[1]
[1]

Bracco medical department ~ San Donato Milanese - [2]Perugia health District ~ Perugia

Only few randomized studies with selected probiotics have been carried out on acute diarrhea in adult
subjects especially in primary care setting, which is the natural context for this kind of disease. Lactobacillus
paracasei B 21060 is a novel strain of lactobacillus which has been shown to be effective in relieving
symptoms associated to diarrhea subtype IBS and in shortening the diarrhea duration.
In this study we have compared the therapeutic efficacy safety, and tolerability of a

new symbiotic

formulation, Flortec® characterized by Lactobacillus paracasei B-21060 with lactobacillus GG (Florvis GG®)
in the treatment of acute diarrhea in adults seen in primary care.

Fifteen general practitioners working in the Perugia health authority district carried out a randomized
controlled parallel-group, single-blind trial in 168 adult patients suffering from acute diarrhea( 85 enrolled
in Flortec group and 83 in Florvis group). Both products were administered according the standard
recommended dosage from manufacturer. The main efficacy criterion used was the duration of diarrhea after
beginning the treatment. The treatment duration was 10 days. Subjects enrolled keep carefully track of their
symptoms with a personal diary for 12 days.
The two groups resulted at baseline homogeneous as regard prognostic variables. Clinical success rates in
term of absence of abdominal pain and absence of diarrhea (defined as < 2 bowel movements of watery or
loose stool consistency ) registered at different times of observation were statistically superior in Flortec
group ( Kaplan-Meyer p value = 0.03 for both symptoms).
In Flortec group 91.8 % of patients had a good or very good overall judgment of efficacy expressed by
physician. The corresponding value in Florvis group was 83.7% ( p=0.003). The two treatments showed a
very good tolerability profile with negligible and similar occurrence rates and similar concomitant medication
usage rates.

Oral therapy with a Flortec® proved to be more effective than Florvis GG® in the treatment of acute
diarrhea in adults treated at primary care setting.

EVALUATE THE EFFICACY OF THE PROBIOTIC MIXTURE (VSL #3)
REDUCING THE INCIDENCE AND SEVERITY OF NECROTIZING
ENTEROCOLITIS (NEC) IN LOW WEIGHT PREEMIE BABIES
Forero-Gomez Jaime*[1], Vera-Cala Lina[2], Garcia-Corzo Jorge[1], Calderon Monika[1], Meneses-Moreno
Mariluz[1], Vera Gloria-Elena[1]
[1]

Fundacion Hispanoamericana ~ Bucaramanga - [2]Universidad Industrial de Santander ~ Bucaramanga

Objectives:
Evaluate the efficacy of the probiotic mixture (VSL #3) reducing the incidence and severity of necrotizing
enterocolitis (NEC) in low weight preemie babies.

Patients and methods:
A prospective study, double blind, random, comparative was made to evaluate the effects of the probiotic
mixture VSL#3, reducing the incidence and severity of necrotizing enterocolitis in low weight premature
newborns (less than 1500 gr.) who were bottle fed since their very first day of life. The babies were randomly
divided in two groups, and with their parent's consent, the babies from the study group were given a dosage
of 1 g. VSL #3 (Eptavis®) before they were bottle fed life until their release from the intensive care unit
(NICU). Babies in the control group, were given a dosage of placebo similar to VSL #3 and then were bottle
fed. The pediatricians working in this study didn´t know which baby received either the probiotic or the
placebo. The variable to find out is the existence of necrotizing enterocolitis (stage II or higher).

Results:
There were 678 newborns in the NICU at de Chicamocha Clinic in Bucaramanga, Colombia, 217 of which
were preemie babies and 64 of the last weighed less than 1500 grams and they couldn´t be breast fed, so
these are the objective of our study. The clinical and demographic variables are similar. The incidence or
presence of necrotizing enterocolitis (stage II or higher) was significantly lower (p=0.000) within the study
group (2.3%) than in the control group (35%). As a secondary result which wasn´t an objective of our study,
was the low incidence of late sepsis (higher than 72 hours) in the study group compared with the control
group. In the positive blood culture no growing germs of VSL # 3 were found.

Conclusion:
Enteral administration of VSL # 3® (Eptavis ) from the very first day of life of preemie babies with low weight
at birth, reduce the incidence and severity of necrotizing enterocolitis.

REVERSIBLE AND PERSISTENT CELLULAR ALTERATIONS INDUCED
BY BACTERIAL LIPOPOLYSACCHARIDE (LPS) ON HUMAN COLONIC
SMOOTH MUSCLE CELLS
Scirocco Annunziata[1], Petitta Chiara[2], Ammoscato Francesca[2], Cicenia Alessia[2], Matarrese Paola[3],
Malorni Walter[3], Severi Carola*[2]
[1]

Univeristà La Sapienza ~ Roma - [2]Università La Sapienza ~ Roma - [3]Istituto Superiore di Sanità ~ Roma

A direct role of smooth muscle Toll-like 4 receptors (TLR4) in endotoxin-mediated vascular disturbances has
been established. LPS,TLR4 agonist,is a potent inducer of NFkB activity, and increased intracellular ROS by
activation of NADPH-oxidase pathway.During endotoxemia motor disorders also occur in the gut but the
active role played by intestinal smooth muscle has not been elucidated. Aim To explore the cellular events
induced by LPS on gut smooth muscle.
A primary highly pure human colonic smooth muscle cells (HSMC) culture was exposed to highly purified
LPS (Alexis,Switzerland) from a pathogen strain of Escherichia coli (O111:B4) and afterwards re-incubated
for 24h only in culture medium Total RNA was isolated and RT-PCR conducted for TLR4, MD2 and TLR2.
ROS, total thiols, mithocondrial membrane potential and apoptosis were measured by cytofluorometry and
biological activity by scanning micrometry. Results are expressed as mean±SE and analysed by ANOVA.
In unstimulated cells, RT-PCR indicated a constitutive expression of TLR4, MD2 and TLR2. LPS induced a
time-and dose-dependent decrease in cell length and in acetylcholine-induced maximal contraction
indicating the expression of functional TLR4.Maximal decrease in cell length (19.5±2.7%,p<0.05) and
contraction (72.3±4.4%,p<0.005) were observed with exposure to 1µg of LPS for 1 hour. In the presence of
the NFkB inhibitor MG132 (1µM), LPS effects on cell length were completely reversed whereas maximal
contraction remained partially inhibited (19.2±4.5%,p<0.05). After 1h exposure to maximal dose of LPS, an
increase in superoxide anion (43.3±2.1%,p<0.05) associated to a reduction of thiols contents
(35.9±2.6%,p<0.05) were observed. ROS production induced

an hyperpolarization of mitochondrial

membrane (101.9±14.1%,p<0.05) and a 90.2±6.7% (p<0.005) increase in total RNA, with distinct alterations
in TLRs expression. TLR4 was slightly increased (18.3±5.5%,ns),TLR2 significantly decreased
(26.4±4.5%,p<0.005).No signs of apoptosis were detected. After 24h, ROS and total RNA return to basal
levels whereas TLR2 expression and maximal contractile activity persisted to be decreased.
LPS directly affects HSMC,both activating NFkB and ROS-dependent pathways, and causes post-acute
persistent HSMC alterations whose contribution in post-infective motor disorders remains to be elucidated

IMPACT OF EARLY PROBIOTIC INTERVENTION ON GUT MICROBIOTA
AT 6 MONTHS OF AGE
Grzeskowiak Lukasz*[1], Gronlund Minna-Maija[7], Salminen Seppo[8], von Berg Andrea[9], Isolauri Erika[10]
[1]

University of Turku ~ Turku - [7]Turku University Central Hospital ~ Turku [10]
Hospital-Wesel ~ Wesel - Turku University Central Hospital ~ Turku

[8]

University of Turku ~ Turku -

[9]

Marien-

Intestinal colonization of a newborn starts at birth and continues during infancy. Microbiota development
depends on the first inoculum, the mother’s microbiota, mode of delivery and environment. The importance
of the microbiota composition may culminate in early infancy when maturation of the gut barrier functions
and immune development occurs. Administration of probiotics during the first months of life may beneficially
influence the composition and development of infant microbiota potentially leading to reduce the risk of
allergic and infectious diseases.
The aim was to assess differences in gut microbiota composition in 6 months old Finnish and German infants
and to analyse whether early probiotic administration to the mother or the infant has an impact on gut
microbiota.

Finnish pregnant mothers and their breast-fed infants (n=79) were probiotic supplemented for 2 months prior
to and after delivery and German early formula-fed infants (n=81) were supplemented with probiotics or
placebo from 2 to 4 months and 8 breastfed infants from Germany served as controls. The bacterial
composition and probiotic effect on gut microbiota was analyzed by flow cytometry–fluorescent in situ
hybridisation (FCM-FISH) and by quantitative polymerase chain reaction (qPCR).
Higher percentages of Bifidobacteria were detected in the 6-month faecal samples of Finnish placebo infants
compared to the German breast-fed infants (mean 68.1%, 95% CI 57.0-79.3, vs. 58.3%, 95% CI 39.5-77.0,
p=0.129) who had significantly higher percentages of Akkermansia (mean 4.7%, 95% CI 4.3-5.1, vs. 8.6%,
95% CI 3.7-13.4, p=0.005). The quantification of bacterial species by qPCR uncovered higher level of
Bifidobacteria in Finnish compared to German infant faeces (p=0.097).
Probiotic treatment altered significantly on the percentage of Lactobacilli-Enterococci group in Finnish infants
(p=0.003). All probiotic treatments had an impact on the total infant microbiota composition in both countries.
Breast- and formula- fed infant gut microbiota at 6 months of age is dominated by Bifidobacteria. Differences
between Finnish and German infants exist in the proportions of Bifidobacteria from the total bacterial
population. Early probiotic supplementation to mother or infant had still an effect on infant gut microbiota
observed even at 6 months of age.

COLONIZATION OF VAGINAL EPITHELIUM OF WOMEN WITH
INTERMEDIATE VAGINAL FLORA BY A MIXTURE OF THREE
PROBIOTIC LACTOBACILLUS STRAINS ADMINISTERED
INTRA-VAGINALLY
Heczko Piotr*[1], Strus Magdalena[1], Chmielarczyk Agnieszka[1]
[1]

Chair of Microbiology, Jagiellonian University Medical College ~ Krakow, Poland

The vagina and its unique microflora form a finely balanced ecosystem in which lactobacilli play a critical
role in maintaining the normal vaginal ecosystem by preventing overgrowth by pathogens and other
opportunistic organisms. Given this, it is not surprising that various efforts are being made to promote the
maintenance of normal vaginal

flora using exogenous lactobacilli. Too few studies have been done,

however, to make sound conclusions on the clinical efficacy of this new approach to prevent and/or treat
bacterial vaginosis.
Here we present our observations on colonization of vaginal epithelium in 140 women with intermediate
vaginal flora but without clinical symptoms of bacterial vaginosis which was checked during the first visit. The
patients were randomized on a double-blind manner into two groups: one group obtained on the next visit
vaginal capsules containing three probiotic strains: Lactobacillus fermentum 57A, Lactobacillus plantarum
57B, Lactobacillus gasseri 57C (InVag, Biomed, Krakow, Poland) which were applied for consecutive 7 days
while the second group obtained placebo. The colonization by the applied bacterial strains was assessed
during two control visits in 2 (visit III) and 7-14 days (visit IV) after taking the last capsule. Colonization was
proved by checking vaginal cultures for a presence of the applied strains identified on the basis of PCR
followed with PFGE.
Sixty eight out of 78 women obtaining probiotics were colonized with either one or more strains contained in
the test mixture. Presence of at least one probiotic strain in vaginal cultures was observed in 33 women in 7
or more days after stopping application of the test mixture. Women obtaining probiotic lactobacilli presented
significant decrease of Nugent score values between III and IV visit (p<0.02) and this of vaginal pH between
I and III visit (p=0.0016).
We have demonstrated that vaginal application of a mixture of probiotic Lactobacillus strains of vaginal origin
leads to colonization of vaginal epithelium which persists several days after last dosage and to significant
decrease of Nugent score values and vaginal pH.

EFFICACY OF RIFAXIMIN IN THE TREATMENT OF SIBO IN IBS IN
CHILDHOOD
Giorgio Valentina[1], Scarpellini Emidio*[1], Gabrielli Maurizio[1], Filoni Simona[1], Lauritano Ernesto Cristiano[1],
Fundarò Carlo[1], Gasbarrini Antonio[1]
[1]

Gemelli hospital ~ Rome

Our previous study suggested a significant epidemiologic association between SIBO (Small Intestinal
Bacterial Overgrowth) and IBS (Irritable Bowel Syndrome) in childhood. Rifaximin has already been
successfully used in adults with SIBO and IBS. We want To assess the SIBO prevalence and symptoms
improvement in IBS children after treatment with Rifaximin.
43 (mean age 9,5 ys) consecutive children affected by IBS according to Rome II criteria were enrolled. The
control population (n = 28, mean age 10 ys) consisted of healthy subjects without IBS symptoms, similar to
patients for age, sex, and social background. All subjects underwent lactulose/methane breath test (LBT) to
assess SIBO before and one month after the treatment with Rifaximin 600 mg daily. All IBS pts filled out a
Visual Analogic Scale (VAS) score to evaluate symptoms (abdominal pain, constipation, diarrhoea, bloating,
flatulence) at time zero and 1 month after the treatment.
The prevalence of abnormal LBT result was significantly higher in patients with IBS than controls (65%,
28/43 vs 7%, 2/28). One month after the treatment 18 pts had a negative LBT while 10 stayed positive (64%,
18/28 vs 36%, 10/28). In IBS pts VAS score was significantly higher in SIBO positive than SIBO negative
children. One month after treatment VAS score was significantly lower in eradicated than non-eradicated
pts.
Rifaximin is safe and seems to be effective in SIBO eradication and symptoms improvement of IBS pts.
Other placebo-controlled interventional studies with antibiotics used to treat bacterial overgrowth are
warranted to verify the real impact of the disease on IBS symptoms.

EARLY RELAPSE OF ULCERATIVE COLITIS CAN BE PREVENTED BY
COMBINED ADMINISTRATION OF SACCHAROMYCES BOULARDII AND
RIFAXIMIN
Guslandi Mario*[1], Cella Alessandra[1], Testoni Pier Alberto[1]
[1]

Gastroenterology Unit, S.Raffaele University Hospital ~ MIlan, Italy

Maintenance treatment of inactive ulcerative colitis is usually carried out with long-term mesalazine
administration. Occasionally patients may prove to be intolerant to mesalazine,the only possible therapeutic
option being the use of immunosuppressive agents.
Enteric flora is known to be involved in inducing and maintaining inflammation in ulcerative colitis.
Aim of the present, pilot study was to evaluate the possible role of a therapeutic regimen able to manipulate
enteric flora in a small group of subjects with ulcerative colitis intolerant to oral mesalazine.

Six patients of either sex, aged 26-49 years,whose ulcerative colitis (mild to moderate degree) had obtained
remission after a course of oral corticosteroids and who were unwilling to undertake immunosuppressive
therapy, were allocated to a three-month oral treatment with Saccharomyces boulardii 500 mg in the morning
plus Rifaximin 400 mg in the evening. Clinical evaluation before and after treatment was performed by
Rachmilewitz Activity Index

After three months all patients were still in remission. No adverse effects related to the prescribed treatment
were reported
Our preliminary results suggest that a probiotic/antibiotic treatment employing Saccharomyces boulardii and
Rifaximin can prevent early flare-up of ulcerative colitis in patients intolerant to mesalazine.
Controlled studies on a larger number of patients treated for longer periods are warranted.

IDENTIFICATION OF A NON-REPLICATIVE CIRCULAR INTERMEDIATE
CONTAINING A TET(S)-TET(M) FUSION GENE IN A FOODBORNE
STRAIN OF STREPTOCCOCCUS BOVIS
Barile Simona*[1], Devirgiliis Chiara[2], Perozzi Giuditta[1]
INRAN - National Research Institute on Food & Nutrition ~ Roma - [2]INRAN - National Research Institute on Food &
Nutrition ~ Roma
[1]

Viridans group streptococci, including Streptococcus bovis, represent serious invasive pathogens often
associated with wound infections, sepsis, endocarditis, abscesses and dental caries in immunocompromised
or cancer patients. The widespread use of antibiotics has applied strong selective pressure in the
environment, favoring survival and spread of antibiotic resistant species. The presence of antibioticresistance genes in opportunistic pathogens of enteric origin has been increasingly reported, and it may
represent a relevant threat to human health in the case of opportunistic pathogens, that can colonize the
human gut through the food chain and are capable of acquiring virulence genes. We have focused on the
identification of antibiotic resistance genes in Lactic Acid Bacteria isolated from traditional dairy foods,
manufactured employing natural starter cultures of environmental origin rather than commercial starters.
LAB colonies were selected on tetracycline or erythromycin containing plates. Antibiotic resistance genes
were identified by PCR, genomic localization by Southern blotting, conjugal transfer by filter mating.
39 S. bovis, belonging to 7 different rep-groups, displayed high MIC values for tetracycline and were
subjected to further investigation. Molecular analysis of three representative isolates resulted in identification
of the tet(M) gene in single copy. Using a PCR and sequencing strategy we have determined the presence
of tet(M) within a pK214-like element, a multidrug resistance plasmid characterized in Lactococcus lactis and
carrying the tet(S) gene and the IS1216 transposase-containing element. In the S. bovis isolates, however,
only the initial 5 aminoacids of tet(S) are retained, as in-frame fusion with the entire coding region of tet(M).
Further analysis identified a 4.3 Kb circular form of the element, lacking a replication origin, as well as a
linear form integrated within the chromosome. Detailed molecular characterization of the element and of the
surrounding chromosomal context is in progress.
We have identified a tet(S/M) fusion gene in S. bovis, within a circular element lacking a replication origin.
Part of the chimeric gene integrates into the S. bovis chromosome, but it is not horizotally transferred by
conjugation to the opportunistic pathogen E. faecalis.

EFFECT OF DIETARY OBESITY ON INTESTINAL MICROFLORA AND
ENZYME ACTIVITY IN RATS
Kmet Vladimir*[1], Bujnakova Dobroslava[1], Sefcikova Zuzana[1], Racek Lubomir[1], Mozes Stefan[1]
[1]

Institute of Animal Physiology, Slovak Academy of Sciences ~ Kosice, Slovakia

The purpose of this study was to investigate the effect of high-fat/energy (HF) diet on the numbers of two
dominant divisions of intestinal gut bacteria i.e. Lactobacillus/Enterococcus (LAB) and Bacteroides/Prevotella
(BAC), alkaline phosphatase (AP) activity and related parameters of growth, energy intake and obesity in
male Sprague-Dawley rats.
From weaning (day 21) the control and experimental groups were exposed to a standard diet or to HF diet,
respectively. The jejunal LAB and BAC were determined by florescent in situ hybridization technique, AP
activity was assayed histochemicaly.
On day 40 HF rats, displayed significantly enhanced adiposity and energy intake in comparison with control
animals. Obesity in HF rats was also accompanied by higher jejunal LAB and lower numbers of BAC and
with significantly higher AP activity. Moreover, numbers of LAB were positively correlated with fat pad weight,
caloric intake, metabolic efficiency and AP activity, whereas numbers of BAC were negatively correlated,
with these parameters.
Our results produce clear evidence for the idea that small-intestinal microbial and functional mutuality might
be important factors in the modulation of energy balance and the expression of post-weaning dietary obesity.
These findings also revealed that effect of intestinal adaptation to different dietary influences during early life
i.e. altered microbial composition and AP activity, could be considered as a causal mediators that can
program the subsequent changes in the development of both body weight and adiposity. Since the causes
of human obesity are multifactorial, involving genetic, hormonal, dietary, and environmental factors, this
knowledge about gut physiology in infant rats may provide some perspective on how the previously acquired
intestinal characteristics contribute to obesity and represents a potential therapeutic target to prevent or treat
the obesity development in later life.

Reference : Mozes at al. Obesity (2008) 16, 2610–2615.
This work was supported by VEGA grant 2/0014/08 of the Slovak Academy of Sciences

EFFECT OF PROBIOTICS ON TREATMENT OF HELICOBACTER PYLORI
IN CHILDREN
Nemat Khorasani Enayatollah*[1]
[1]

Ospedale Gemelli ~ kermanshah

Abestract:H.P is a common infections in generl papulation.Long term infection of it causes peptic ulcer &
gastric cancer.There are any protocol for its treatment,recently suggested that probiotics are useful for this
mean.Then we decided to experiment from them on treatment of our some patients
Method:We

choose

30

patients

with

signs&symptoms

denoting

H.P

infection(documented

by

endoscopy&biopsy).Range of their ages were 5-18 years.we separated them to two similar groups.(A:15
patients with standart protocol[Amoxicillin-Metronidazol-Omprazol],B:15 patients with only prescribe
probiotics[saccaromysis bolardi]250mg/Bid/daly .Duration of treatment was 2weeks
Results:After 2weeks 14 patients from groupA were treated,but 8patients were treated in groupB.Extent the
duration of treatment for 2weeks again not increased the number of treated patients in groupA but increased
number of treated patients in groupB to 11.(P<0.05)without any side effects
Conclusion: Recently suggestd that probiotics useful for any problems,for example:IBD,food allergy,acute
diarrehea,allergic dermatitis&H.P treatment.But there are afew investigations about it.According to the our
study the probiotics useful on treatment of H.P for adjvant agents without any side effects.
Key words:Helicobacter pylori-Probiotics_Children

THE ROLE OF PROBIOTICS DURING THE ANTI-HELICOBACTER
PYLORI TRIPLE THERAPY IN CHILDREN
Sabbi Tamara*[1], Palumbo Massimo[2]
[1]

Pediatric Unit ~ Belcolle Hospital - [2]Pediatric Unit ~ Belcolle Hospital

Background. The gold standard in the eradication of Helicobacter pylori (Hp) is one-week triple therapy (two
antibiotics and one proton pump inhibitor). It is possible the use of probiotics during this therapy to reduce
the adverse effects and for compliance of multiple antibiotics regimens.
Aim. To see the efficacy of Lactobacillus GG and Bacillus clausii to prevent side effects during therapy
against Hp.

Methods. 60 culture and histology Hp positive patients (25 Male; age range 3-18 years; mean age 9 years)
were randomized in three groups to receive placebo or probiotics for 10 days starting from the first day of
treatment with omeprazole (1 mg/kg), clarithromycin (15 mg/kg) and amoxicillin (50 mg/kg). Group I (20
patients) received Lactobacillus GG; Group II (20 patients) Bacillus clausii; group III (20 patients) placebo.
The adverse effects were assessed using a questionnaire for 2 weeks from the start of therapy.
Results. All patients showed eradication (Urea Breath Test was negative one month after the end of the
therapy). The incidence of side effects (nausea and abdominal pain) in patients treated with Lactobacillus
GG and Bacillus clausii were lower than in placebo group. There was a good compliance about antibiotics
therapy in two groups treated with probiotics. There were no differences in the incidence of adverse effects
between the probiotics group.
Conclusions. Probiotics supplementation is useful for improving tolerability and for compliance of antibiotic
regimens. Lactobacillus GG and Bacillus clausii showed a reduction of side effects related to anti Hp
antibiotic therapy compared with placebo.

EFFECT OF PREBIOTICS ON THE GROWTH PROPERTIES OF
PROBIOTICS IN SOYMILK
Yeo Siok-Koon[1], Liong Min-Tze*[1]
[1]

Universiti Sains Malaysia ~ Penang

Prebiotics are indigestible ingredients that promote the growth of beneficial bacteria such as probiotics. It is
of utmost importance that the growth of probiotics are increased and/or maintained in a food product upon
consumption in order to exert health benefits in the hosts. Thus, we aimed at enhancing the growth of
probiotics in soymilk via the incorporation of prebiotics.
Lactobacillus sp. FTDC 2113, L. acidophilus FTDC 8033, L. acidophilus ATCC 4356, L. casei ATCC 393,
Bifidobacterium FTDC 8943 and B. longum FTDC 8643 were inoculated into soymilk in the presence of
prebiotics such as fructooligosaccharides (FOS), inulin, mannitol, maltodextrin and pectin. The viability and
growth characteristics of probiotics in soymilk were evaluated over 24 h at 37°C.
In the presence of the prebiotics, all the strains grew well with viability exceeding 10 log CFU/ml over 24 h of
fermentation. The growth of probiotics was promoted upon the supplementation of prebiotics and this was
most prevalent in the presence of mannitol and FOS. One of the main metabolite of probiotics is organic
acids and this was determined using HPLC. The supplementation of FOS, mannitol and maltodextrin
increased (P<0.05) the production of lactic and acetic acids in soymilk and thus leading to a lower pH in
soymilk compared to the control. All strains exhibited a-galactosidase activity which enabled them to
hydrolyze a-galactosyl oligosaccharides in soymilk for growth. The a-galactosidase activity was increased in
the presence of FOS and was most prevalent in Lactobacillus sp. FTDC 2113 where the activity was
enhanced by 55% compared to control over 24 h. FOS also enhanced the utilization of fructose and glucose
by probiotic strains. Stachyose was utilized extensively by the probiotics and the utilization was further
elevated by the supplementation of prebiotics namely maltodextrin.
Our results showed that the supplementation of prebiotics could enhance and sustain the growth of
probiotics in soymilk. Additionally, soymilk supplemented with prebiotics and probiotics could be developed
as a synbiotic product that is yet available commercially.

AGROWASTES AS BIOCATALYSTS FOR PROBIOTICS IN SOYMILK
Teh Sue-Siang[1], Ahmad Rosma[1], Wan Abdullah Wan Nadiah[1], Liong Min-Tze*[1]
[1]

Universiti Sains Malaysia ~ Penang

Wastes from the agricultural industries (agrowastes) are often regarded as an environmental and economical
liability. However, some agrowastes are rich in dietary fiber and contain high amount of sugars. We aimed at
developing immobilizers for probiotics from the rind of tropical fruits such as durian, mangosteen and
jackfruit.
The rind of these fruits were dried, grounded into the desired sizes and sterilized prior to immobilization of
probiotics. Immobilized probiotics (Lactobacillus acidophilus FTDC 1331, L. acidophilus FTDC 2631, L.
acidophilus FTDC 2333, L. acidophilus FTDC 1733 and L. bulgaricus FTCC 0411) were inoculated
separately into soymilk and their growth properties were evaluated over storage of 168 h at 37°C. Soymilk
containing probiotic free-cells (in the absence of immobilizer) was used as the control.
Immobilized probiotics (Figure 1) showed increased growth of nearly 1 log CFU/ml over 168 h while the
growth of probiotics in the control soymilk decreased after 72 h, with a total decrease of 0.5 log CFU/ml after
168 h (P<0.05). Sugar analysis via HPLC revealed that soymilk containing immobilized probiotics had a
greater reduction of stachyose, sucrose and glucose over 168 h compared to the control. The higher
utilization of these sugars corresponded well with the increased growth of probiotics immobilized on
agrowastes. One of the main metabolite of probiotics is organic acids and this was determined using HPLC.
The production of organic acids was higher in soymilk containing immobilized cells compared to the control.
The concentrations of lactic and acetic acids in soymilk containing immobilized probiotics was 67.8% and
23.7% higher, respectively than the control (P<0.05). This has subsequently led to a decrease in pH of
soymilk containing immobilized cells. Due to the incorporation of agrowastes, proximate analyses also
showed that soymilk containing immobilized probiotics had higher amount of fiber than the control.
Our results illustrated that agrowastes could be used for the immobilization of probiotics in a liquid medium,
with enhanced growth, utilization of substrates and production of organic acids. In addition to improving
environmental issues via the reduction of agrowastes, our results also presented the possibility of using
agrowastes as carriers for probiotics in the development of high-fiber foods.

CARBOHYDRATE SCREENING PLATFORM FOR FRACTIONATION,
IDENTIFICATION AND QUANTIFICATION OF PREBIOTIC
OLIGOSACCHARIDES IN COMPLEX FOOD MIXTURES
van Dongen William*[1], Coulier Leon[1], Keijser Bart[1], Johan Timmermans[1], Ted Slaghek[1]
[1]

TNO ~ Zeist

TNO has developed a screening platform that is capable of isolating the bioactive fractions e.g. by degree of
polymerization and pin-point in these fractions the individual oligosaccharides. Subsequently the fractions
are processed in an in vitro digestive systems which will indicate which of the individual carbohydrates are
actually activating which bacterial colonies in the colon.
Micro-gut system
The micro-gut, which is part of the screening platform, is a multi-channel system that allows both the
cultivation and stabilisation of the intestinal flora. In the micro-gut cultivation system, the chemical and
physical conditions of the large intestine are mimicked to provide the most natural environment for the
intestinal microbial floraThese micro-gut analyses can be linked to TNO’s I-chip, an advanced micro-array
technique for rapid identification and characterisation of shifts in the intestinal flora.
Total Carbohydrate Analysis (TOCANA)
Efficient separation methods have been developed, which are based on techniques such as gel permeation
chromatography, enabling separation of samples in well-defined fractions. Databases with very large
numbers of carbohydrates have been created using mass spectrometry and NMR spectra, and these can be
used for rapid identification of unknown carbohydrates

A complex fructose oligosaccharide (FOS) mixture was fractionated according their degree of polymerisation.
These fractions (DP1-DP10) were subsequently tested for their prebiotic effect in the micro-gut system. An
increase in Bifidobacteria was also found for the individual FOS fractions tested. When examining the results
at the species level, clear differences were found between the longer and shorter oligosaccharides. As
example, the relatively short fructose oligosaccharides with chain lengths up to 4 sugar monomers promoted
the growth of Bifidobacterium longum. This was not observed for longer FOS oligo’s. On the contrary,
Bifidobacterium catenulatum was stimulated only by FOS fractions with a chain length of 7 and higher.
A very large number of complex carbohydrate mixtures from food matrices can be screened for the presence
of compounds with health-promoting properties in a short period of time.

COW’S MILK ALLERGY SYMPTOMS ARE REDUCED IN MICE FED
SPECIFIC DIETARY SYNBIOTICS DURING ORAL SENSITIZATION WITH
WHEY
van de Moer Ariane*[1], Schouten Bastiaan[2], van Esch Betty[2], Hofman Gerard[2], van Doorn Susan[1], Knol
Jan[1], Nauta Alma[1], Garssen Johan[2], Willemse Linette[2], Knippels Leon[1]
[1]
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Cow’s milk allergy is the most common food allergy in children. So far, no effective treatment is available to
prevent or cure food allergy. The purpose of this study was to compare effects of dietary supplementation
with a specific prebiotic mixture (Immunofortis®), a probiotic strain (Bifidobacterium breve M-16V), or a
synbiotic diet combining both, on the outcome of the allergic response when provided during oral
sensitization with whey in mice.
Mice were fed diets containing 2 w/w% Immunofortis® (a mixture of short chain galacto- and long chain
fructo-oligosaccharides) and/or the B.breve M-16V (n=6 per group). The acute allergic skin response was
determined by measuring ear swelling. Antigen-induced anaphylaxis was scored. Furthermore whey-specific
serum immunoglobulins and mouse mast cell protease-1 (mMCP-1) were determined.
In mice fed the synbiotic mixture the allergic skin response and the anaphylactic reaction was strongly
reduced as compared to whey-sensitized mice fed control diet (P < 0.01). Immunofortis® or B. breve M-16V
alone were significantly less effective in reducing the allergic skin response than the synbiotic diet and did
not reduce the anaphylactic reaction. The whey-specific IgE and IgG1 responses were not affected, however
IgG2a was significantly greater in all treated groups compared to control group (P < 0.05). Serum mMCP-1
concentrations, reflecting mucosal mast cell degranulation, were lower in mice fed synbiotics compared to
those fed control diet (P < 0.01).
Dietary supplementation with Immunofortis® and B. breve M-16V and particularly the specific synbiotic
mixture, provided during sensitization, reduces the allergic effector response in a murine model of IgEmediated hypersensitivity that mimics the human route of sensitization. This model shows the potential for
dietary intervention with synbiotics in reducing the allergic response to food allergens.

A NEW SYNBIOTIC MIXTURE IMPROVES GUT MICROBIOTA, GUT
HEALTH AND ALLERGIC SYMPTOMS IN INFANTS
van der Aa Leontine[1], Martin Rocio*[2], Heymans Hugo[3], van Aalderen Wim[1], Sillevis Smitt Henk[4], Ben
Amor Kaouther[2], Knol Jan[2], Goossens Dominique[2], Sprikkelman Aline[1]
[1]
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[2]

Disturbances in the intestinal microbiota composition have been shown in children with atopic dermatitis (AD)
and prospective studies indicate that they precede the onset of clinical symptoms. The administration of a
combination of probiotics and prebiotics, (i.e. synbiotics) seems to be a promising strategy to modulate the
gut microbiota composition and therefore the allergic symptoms. We investigated the effect of a specific
synbiotic mixture on the gut microbiota, gut health and atopic dermatitis symptoms.
Ninety infants with AD, aged < 7 months, participated in a double-blind, placebo-controlled, randomized
multi-centre trial receiving either an extensively hydrolyzed formula with Bifidobacterium breve M-16V and a
short chain galacto-/long chain fructo-oligosaccharide mixture (Immunofortis®), or the same formula without
synbiotics during 12 weeks. Severity of AD was assessed with the SCORAD index every 4 weeks. Total and
specific IgE and eosinophilic granulocytes were determined at week 0 and 12. Parents filled out quality of life
questionnaires and recorded GI symptoms in a diary. Faecal microbiota composition, pH, lactate and short
chain fatty acids were determined at baseline, week 1 and week 12.
After 12 weeks of intervention, the SCORAD index significantly decreased in both the synbiotic and placebo
group (P<0.001), and no significant difference in SCORAD score between the two groups was observed at
any time point. However, a significant improvement was observed in the subgroup of infants with elevated
IgE levels (n=50), in the synbiotic group compared to the placebo group (12wks,-18.1 versus 13.5, P=0.04).
Furthermore, the synbiotic group showed a higher proportion of bifidobacteria (P<0.01) at week 12, with
higher levels of B. breve M-16V at weeks 1 and 12; and a lower percentage of clostridia (P=0.045), when
compared to the control group. The synbiotic group had a higher proportion of acetic acid (P=0.04) and lower
proportions of butyric (P=0.05), isobutyric (P=0.02) and isovaleric acid (P=0.02). Faecal consistency was
significantly softer in the synbiotic group and parents reported less constipation and diaper dermatitis (both
P=0.01)
This specific synbiotic mixture showed a beneficial effect on the severity of AD in infants with IgE-associated
AD and successfully modulated the composition and the metabolic activity of their intestinal microbiota.

A CONTINUOUS FLOW SYSTEM TO STUDY THE EFFECT OF XYLITOL
ON STREPTOCOCCUS MUTANS COLONISATION
Forssten Sofia*[1], Rautonen Nina[1], Ouwehand Arthur[1]
[1]

Danisco Finland ~ Kantvik

Dental caries or dental plaque is among the most common diseases worldwide, and is caused by a mixture
of microorganisms and food debris. Specific types of acid-producing bacteria, especially Streptococcus
mutans, colonies’ the dental surface and cause damage to the hard tooth structure in the presence of
fermentable carbohydrates e.g. fructose and glucose. During the last 40 years xylitol has been shown to
inhibit caries progression, and to have an influence predominantly on S. mutans. Xylitol is a natural polyol
that is present in the human metabolism; and hence it can be safely used in dental products or as a food
ingredient. However, the interaction between S. mutans and xylitol combinations of other substances is still
debated and the detailed mechanism of action is yet to be discovered. In the present work the colonisation of
hydroxyapatite by S. mutans in the presence of xylitol in combination with other substances was studied.
The caries simulator consists of a chamber system with a continuous flow of artificial saliva that simulates
the oral cavity. Hydroxyapatite discs are included in the system to mimic the teeth and to offer adhesive
surfaces for S. mutans. The colonisation of the hydroxyapatite surface by S. mutans was determined by
scanning electron microscopy (SEM), while the quantification of bacterial species was determined by DNA
isolation and quantitative PCR.
A 10-fold decrease in the amount of S. mutans was discovered between surfaces of the teeth continuously
supplied with 0.5% sucrose versus 0.5% sucrose + 1% xylitol supplied teeth. The SEM showed that large
amounts of S. mutans colonised the hydroxyapatite discs when sucrose was available in saliva, when only
few cells were attached in the presence of both sucrose and xylitol.
The growth and adhesion of S. mutans to the hydroxyapatite discs was diminished in the presence of xylitol,
and hence by this simulation system the cariostatic effect of xylitol is verified. Furthermore, the cell
morphology of and production of exopolysaccharide by S. mutans was affected by the presence of xylitol.
Also the addition of xylitol to fermentable carbohydrates reduced the colonisation of S. mutans, suggesting
that not the mere replacement of a fermentable carbohydrate by a non-fermentable one is the underlying
mechanism of xylitol’s anti-cariogenic action.

RHEOLOGY AND GOS QUANTIFICATION OF A PREBIOTIC
CHOCOLATE BAR
Suter Alexander[1], Schwartz Steven[1], Vodovotz Yael*[1]
[1]

The Ohio State University ~ Columbus

A prebiotic, such as galactooligosccaride (GOS), selectively increases the number of beneficial bacteria
(Bifidobacteria) in the large intestine that act as competitive receptors to pathogens. Other health benefits
such as reduction of the level of cholesterol in serum, colon cancer prevention and enhancement of calcium
absorption have also been described. Chocolate is a multi-billion dollar industry and is a good source of
polyphenols that beneficially impact the cardiovascular system and this confection would make for an
excellent, widely consumed vehicle for GOS. Upon sugar replacement in a chocolate formulation, rheological
and textural changes are expected. Therefore our main objective was to formulate and optimize a GOS
containing chocolate bar. Secondly, due to the complex nature of the chocolate matrix, the extraction,
quantification and identification of the different GOS forms during the manufacture of the chocolate bars
needed to be assessed and optimized.
Chocolate was formulated to achieve at least 60% cocoa and replace a portion of the sucrose with the GOS
powder to achieve from 3-5g of GOS per 40g/chocolate bar. Steady state shear measurements in a shearrate controlled rheometer equipped with a concentric cylinder attachment were performed to obtain the yield
stress and apparent viscosity of the GOS chocolates and compare those to control (no GOS added)
samples. GOS was extracted from chocolates and analyzed by HPLC equipped with an IR detector.
GOS substituted chocolate bars resulted in visually appealing chocolate bars. The yield stress and apparent
viscosity behaviors were dependant on the level of GOS added and shear applied. Extraction of GOS from
the chocolates yielded over 90% recovery of total GOS with 3-5 different forms identified.
Replacement of sucrose by GOS at the levels studied appear to yield a highly desirable product. Future work
will entail sensory and textural measurements of the chocolates. Optimized products will be used in future
human clinical trials to assess the effects on intestinal bacteria population as compared to commercially
available prebiotic products.

A STUDY OF THE INFLUENCE OF PREBIOTIC INGESTION ON THE
DIVERSITY OF BIFIDOBACTERIA IN NEONATES AS COMPARED TO
NON-PREBIOTIC FORMULA AND BREAST FED INFANTS
Barrett Eoin*[1], O'Sullivan Lisa[1], Deshpandey Akhil[2], Ross R. Paul[1], Fitzgerald Gerald[3], O'Toole Paul[3],
Ryan C. Anthony[2], Stanton Catherine[1]
[1]
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Microbiology, University College Cork ~ Cork

The aim of this study was to evaluate the culturable bifidobacterial flora from an exclusively prebiotic fed, full
term, healthy neonatal group (n=17) compared with that of an exclusively breast-fed group (n=18) and a
group without prebiotic ingestion (n=17).
We examined the bifidobacterial populations from human infant faecal samples at 1 and 4 weeks of age by
plating them on selective medium, coupled with identification using species specific primers, the fructose-6phosphoketolase assay and pulsed field gel electrophoresis of isolated colonies.
In total, 1560 (15 from each infant at both time points) isolates were collected, of which 1047 were shown to
belong to the genus Bifidobacterium. At week 1, culturable bifidobacteria were detected in the faeces of only
9 out of 18 breast-fed infants, while culturable bifidobacteria were detected in the faeces of 13 out of 17 and
12 out of 17 prebiotic and non-prebiotic fed infants, respectively.

At four weeks of age, culturable

bifidobacteria were detected in the faeces of 15 out of 17 prebiotic fed infants while culturable bifidobacteria
were detected in 13 out of 18 and 13 out of 17 breast fed and non-prebiotic fed infants, respectively. Pulsed
field gel electrophoresis analysis of all infants harboring culturable bifidobacteria from faecal samples
showed that at age 1 and 4 weeks, breast fed infants had on average 1.56 and 1.46 bifidobacterial strains
per infant while prebiotic fed infants had on average 1.92 and 1.93 bifidobacterial strains per infant at the
respective time points, with non-prebiotic fed infants harboring 1.6 bifidobacterial strains at week 1 and 1.92
bifidobacterial strains per infant at week 4.

Analyses showed that the culturable faecal bifidobacterial

population included 5 species, i.e., Bifidobacterium longum, B. adolescentis, B. catenulatum, B. breve, and
B. bifidum, with B. longum the dominant species in all cases.
In conclusion, at weeks 1 and 4 the prebiotic fed group had the highest number of infants with faecal-derived
culturable bifidobacteria.

INCREASING FRUIT AND VEGETABLE INTAKE BENEFICIALLY
MODULATES THE HUMAN GUT MICROBIOTA
Qing Shen[1], McCartney Anne[2], Chong Mary[3], George Trevor[4], Minihane Anne-Marie[5], Lovegrove Julie[2],
Tuohy Kieran*[2]
Qing Shen ~ University of Reading - [2]Department of Food biosciences ~ University of Reading - [3]Department of Food
[4]
[5]
Biosciences ~ University of Reading - Department of Food Biosciences ~ University of Reading - Department of Food
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Increased dietary intake of fruit and vegetables is associated with a lower risk of developing cardiovascular
disease (CVD) and cancer. Fruits and vegetables contain high levels of non-digestible and fermentable
carbohydrates and are also rich in flavonoids. These two very different classes of compounds putatively
mediate the observed protective effects of fruit and vegetables, and a role for the gut microbiota in their
bioavailability and/or biological activity has been suggested. However, little information exists on the impact
of increased fruit and vegetable intake on the human gut microbiota. Here we tested the hypothesis that
increased fruit and vegetable intake would beneficially modulate the composition and/or activity of the human
gut microbiota.
59 subjects selected on the basis of their increased risk of developing CVD and low fruit and vegetable
consumption, randomly assigned to either the control group (habitual diet, n=20) or one of two intervention
groups, which involved the increased intake of flavonoid-rich (HF, n=19) or flavonoid-poor (LF, n=20) fruits
and vegetables. Participants sequentially increased their fruit and vegetable intake by 2, 4 and 6 portions,
with a 6-week period for each dose increase. Faecal samples were collected before and after each dose and
used to characterise the gut microbiota by fluorescent in situ hybridisation and denaturing gradient gel
electrophoresis with universal 16S RNA gene probes and primers.
Bifidobacterium spp., Eubacterium rectale-Clostridium coccoides and Faecalibacterium prausnitzii
significantly increased in number with increased ingestion of fruit and vegetables irrespective of flavonoid
content, positively correlating with dietary fibre intake. Bacterial diversity remained stable in all groups. I
Increased fruit and vegetable intake stimulated the growth of are important members of the saccharolytic
intestinal microbiota which have themselves been implicated in protection from disease both locally within
the gut and systemically.

EFFICACY AND SAFETY OF A NEW AMINO ACID-BASED FORMULA IN
THE WEANING OF CHILDREN WITH INTESTINAL FAILURE AND
PARENTERAL NUTRITION
Pirozzi Maria Rosaria*[1], Ruberto Eliana[1], Caiazzo Mariangela[1], Barbarino Alessandro[1], Spagnuolo Maria
Immacolata[1]
[1]
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Intestinal Failure is a permanent loss of digestive and absorptive functions as a consequence of short bowel
syndrome and/or other primary intestinal conditions. Patients with intestinal failure (IF) require long term
Parenteral Nutrition to survive. It is not well established which formula should be used for weaning from
Parenteral Nutrition. The aim was assessing the impact on nutritional status and safety of a new amino acidbased formula (HumanaSINEALL) in children with intestinal failure, during four weeks of observation. The
study formula is a nutritionally complete infant formula consisting only of a mixture of free amino acids,
without any major allergens.
Assessment included clinical monitoring of 1)nutritional status by measuring anthropometric values and
serum levels of nutritional biochemical parameters; 2)intestinal absorption; 3)feeding tolerance by adverse
reactions observation . Records had been done at the time of enrolment (T0) and after four weeks of dietary
management (T1)
16 patients were enrolled (8 males; mean age 5.2?4.99ys). Mean z-scored body weight and BMI raised from
-2.8?2.3 to -2.2?2.1 (p<0.05) and from -1.1?2.6 to -0.4?2.8 (p<0.05), at T0 and T1 respectively. In 50%
children mean serum albumin levels got improved from 2.01±0.5g/dl to 4.15?0.6g/dl (p>0.05); mean
prealbumin values of 10 patients (62%), changed from 0.14±0,03mg/dl to 0.19±0.02mg/dl (p<0.05); in 5
children (31%) mean serum iron levels of 8.6±3ug/dl at T0 became 35.8±36ug/dl after 4 weeks (p<0.05); in
31% patients, mean calcium values changed from 7.7±1.13mg/dl to 9.7±0.5mg/dl (p<0.05); in 11 patients
(69%), mean IGF1 values from 47.2±21.8 ng/ml to 66.7±20.7ng/ml (p>0.05); 69% children had mean urinary
iodine values of 54.9±25.2ug/l at T0 that changed after 4 weeks into 88.6±21.4ug/l (p>0.05). In 9 children
(56%), mean xilosemia values 11±4.5mg% became 22.6±12.4mg% (p<0.05). Mean ferretin levels in 3
patients (19%) changed from 9.6±3.9ng/dl to 11.5±6.9ng/dl (p>0.05).
Our group of PN-dependent children with IF experienced improvements in growth, nutritional status and
feeding tolerance when stabilized on the study amino acid-based complete infant formula, as a proof of its
efficacy and safety

“IN VITRO” MODULATION OF IMMUNE SYSTEM BY ECHINACEA
PALLIDA, PROPOLI, UNCARIA TOMENTOSA AND TWO MIX OF THEM
Valsecchi Chiara[1], Marastoni Laura[1], Murgia Vitalia[2], Castellazzi Annamaria*[1]
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Several studies showed the ability of different herbal products to modulate immune system. Propoli, has antiinflammatory properties and can stimulate the production of regulatory cytokines as IL-10 and TGFbeta??Different species of Echinacea can influence IL-12 and IFN-gamma production and can be useful in
treatment of high airways infections. Also Uncaria tomentosa can modulate immune system through
stimulation of NK activity and could have applications in antiviral and anticancer therapies.
Evaluation of the possible modulation of immune system by Echinacea pallida, Propoli, Uncaria tomentosa, a
mix of Echinacea, Propoli and Uncaria (Mix 3), a mix of Propoli and Echinacea (Mix 2) in an “in vitro” coculture of lymphocytes with lyophilised and standardized extracts (Aboca, Italy).

After co-culture of peripheral blood lymphocytes of 12 adult healthy volunteers with lyophilised extracts, Mix
2 and Mix 3 (1microg/ml and 10ng/ml), we evaluate the percentage of lymphocyte subpopulations, “in vitro”
production of cytokines using an ELISA method and NK activity.
As expected in healthy subjects no significant differences in lymphocytes subpopulations after “in vitro”
culture with extracts was found. IL-6 significantly increased after 24h stimulation with Echinacea 25ng/ml
(p=0,02), Uncaria 1ng/ml (p=0,02), Propoli 100ng/ml (p=0,003) and after 5 days with Mix 2 1 microg/ml
(p=0,04). IL-10 significantly increased after 5 days stimulation with Mix 2 1 microg/ml (p=0.04). The
inflammatory cytokine TNF-alpha showed an evident tendency to decrease, even if data were no statistically
significant for the little number of studied subjects and for high intrapopulation differences. IFN-gamma
increased after stimulation with extracts, without statistical significance. NK activity significantly increased
after stimulation with extracts and, even if not statistically significant, after stimulation with Mix 2 and Mix 3.
“In vitro” immune response of lymphocytes of healthy subjects showed the ability of the single phytoextracts
and their mix to activate and modulate immune response. Phytoextracts can especially influence cytotoxic
activity of NK cells, involved in primary immune response against virus and cancer cells. Mix 2 1 microg/ml
seems to be particularly effective in modulating the immune system through the induction of IL-6 and IL-10
production.

ORANGE JUICE AND DRINKING WATER: IDEAL VEHICLES FOR THE
DELIVERY OF PROBIOTICS
Moussavi Mahta*[1], Adams Michelle C.[1]
[1]
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Probiotics are ‘beneficial microbes’ that help maintain the natural balance of the gut microflora and confer a
range of health benefits on the host. Probiotics have been increasingly exploited in the form of commercial
dairy based products such as fermented milk and yogurt. Development of dairy-free probiotic foods may,
however, suit consumers who have allergy to milk products, are lactose intolerant or have no desire to eat
dairy foods. The aim of this study was to evaluate the suitability of drinking water and orange juice as
alternative carriers for probiotics.
Four probiotic bacteria including Lactobacillus rhamnosus GG, Lactobacillus reuteri ATCC 55730,
Bifidobacterium lactis Bb12 and Propionibacterium jensenii 702 were individually added to commercial
drinking water and orange juice either with pulp (20%) or without pulp. The drinks were then stored at 4 °C
for 8 weeks. Viable probiotic cells were counted on selective agar media at different time points during
storage. pH, acidity and Brixº of the drinks were measured at the same time points.
Stability of probiotics in orange juices and drinking water seemed to be genus and species dependant.
Based on our data, it appeared that orange pulp did not affect bacterial viability except for Lb. reuteri which
remained in higher level in the orange juice without pulp than juice with pulp.
Orange juice could be considered as a suitable delivery vehicle for all probiotics examined in this study.
Drinking water is an ideal carrier for Bif. lactis Bb12 and P. jensenii 702. However effect of inclusion of these
beneficial bacteria into orange juice and drinking water on sensory characteristics of the end product and
functional properties of probiotics needs to be further investigated.

APPETITE AND GLYCOMETABOLIC BALANCEMANAGEMENT IN
HEALTHY OVERWEIGHT SUBJECTS BY MEANS OF ARATIONAL
COMBINATION OF TWO HIGHLY STANDARDIZED EXTRACTS FROM
PHASEULUS VULGARIS AND CYNARA SCOLIMUS
Rondanelli Mariangela[1], Opizzi Annalisa[2], Villani Simona[3], Orsini Francesca[5], Giacosa Attilio*[6]
[1]
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The management of obesity control could also include the use of dietary supplements targeted to reduction
of hunger feeling and metabolic asset. The aim of this study was to evaluate the effect of two highly
standardized extracts from widely used edible plants, Phaseolus vulgaris and Cynara scolimus, on the
satiation feeling, glycometabolic balance and psychodynamic test.
A randomized, double-blind, placebo controlled trial was conducted on 39 overweight adult subjects (20
supplemented group, 19 placebo group) for 2 months. Hunger/satiety feeling, measured by Haber’s visual
scale, was the primary end-point and the variation of anthropometric parameters, scores of psychodynamic
test (Three Factor Eating Questionnaire (TFEQ) and Binge Eating Scale) and glycometabolic pattern was the
secondary. Changes from the baseline were evaluated by paired t test or analogous non-parametric test and
between the two groups by unpaired t test.
At baseline the Haber’s mean score in the BONVIT® group overlapped that of placebo one (-2.8±1.7 vs. –
2.8±0.9, t=0.18, p=0.85). At the end of treatment, the BONVIT® group had a net-change in feeling of
satiation significantly higher than the placebo group (3.5±2.8 vs. -0.1±1.4; t=-4.97 p<0.0001). In the
BONVIT® group, blood glucose levels decreased significantly with respect to baseline (104.9±16.5 vs.
90.3±13.3 mg/dL; t=6.51 p<0.0001) as well as ALAT (22.2±8.5 vs. 19.3±6.3 UI/L; t=2.21 p=0.04) and HOMA
ones (2.6±1.3 vs. 2.1±0.9; t=4.5 p=0.0002). Besides, the net-change in glucose levels was significantly
higher in BONVIT® group than in placebo one (-14.6±10.0 vs. -2.9±6.8 mg/dL; t=4.25, p=0.0001). Also
cholesterol and triglycerides levels decreased even not significantly with respect to the baseline.
In BONVIT® group the net-change in weight over the baseline (-3.39 kg) was almost twice the change
observed in placebo (-1.72 kg). Furthermore, BMI decreased significantly in BONVIT® group (-1.01 kg/m2)
with respect to the baseline. The net-change in the ‘dietary restriction’ score of TFEQ) was statistically
relevant.

The results of this study indicates that 2-mo treatment with BONVIT® corresponds to a marked decrease in
hunger feeling paralleled by an improvement of the glycometabolic and anthropometric asset.
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Honey is a natural product which consists of monosaccharides -primarily fructose and glucose and also
contains about 5% fructooligosaccharides which serve as prebiotic agents. Honey is also reported to contain
a variety of antioxidants which help to prevent oxidative damage. Oxidative stress is associated with diabetic
status and this condition has been proposed as one of the pathogenic mechanisms of diabetic complications.
This study investigated the effects of honey supplementation on hyperglycemia, antioxidant enzymes,
oxidative stress parameters and histology of kidneys in normal and streptozotocin (STZ)-induced diabetic
rats.
Diabetes was induced in male Sprague Dawley rats (10-12 weeks) by STZ (60mg/kg; ip). Rats were
randomized into 4 groups of six animals each. The animals were treated orally for four weeks as follows:
normal rats given 0.5 ml of distilled water (group 1), normal rats received 1.0 g/kg of honey (group 2),
diabetic rats given 0.5 ml of distilled water (group 3), diabetic rats treated with 1.0 g/kg of honey (group 4).
Fasting plasma glucose (FPG) and renal malondialdehyde (MDA) were significantly increased in diabetic
control rats. Activities of superoxide dismutase (SOD) and glutathione peroxidase (GPx) were significantly
up-regulated in diabetic control kidneys. Body weight (BW), catalase (CAT) activity, total antioxidant status
(TAS), total glutathione (TGSH), reduced glutathione (GSH) and reduced glutathione (GSH): oxidized
glutathione (GSSG) ratio were significantly reduced in diabetic control kidneys. Honey significantly increased
BW, CAT activity, TAS, TGSH, GSH and GSH: GSSG in diabetic kidneys. Honey significantly reduced FPG,
MDA levels, activities of SOD and GPx in diabetic rats. Histopathological examination showed that honeytreated diabetic kidneys had reduced mesangial matrix expansion and thickening of glomerular basement
membrane. No significant effects of honey on blood glucose and renal oxidative stress parameters in normal
rats were observed.
These results indicate that honey reduces blood glucose, ameliorates oxidative stress and protects against
STZ-induced diabetic renal damage. These findings suggest that therapeutic interventions aimed at reducing
blood glucose and preventing oxidative stress may be beneficial in the management of diabetic nephropathy.

RISK PERCEPTION AND USE OF HERBAL REMEDIES IN PATIENTS
WITH LIVER/BILIARY TRACT DISORDERS: AN ITALIAN STUDY
Gallina Sara*[1], Di Fonzo Michela[1], Deli Ilaria[1], Begini Paola[1], Gigante Elia[1], Attilia Fabio[1], Epifani
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Use of Herbal Remedies (HR) has increased in the general population, particularly among patients with
various chronic diseases/conditions. Pharmacovigilance and regulations regarding HR are still incomplete,
and HR-related adverse reactions are increasingly reported. Nevertheless, studies assessing prevalence of
HR use among patients with liver/biliary tract disorders are limited and no data are available in Italy. The
aims of the study were to assess the prevalence and the risk perception of HR use in the population
attending our outpatient Liver/Biliary Tract Disorders Clinic. Therefore to asses the main clinical and
demographic characteristics of patients using HR.

From October 2007 to April 2008, 231 consecutive patients (119 M, 112 F) were interviewed, using an ad
hoc developed questionnaire. Face to face questionnaire addressed the following: body mass index (BMI),
presence of chronic conditions, use of conventional therapy, HR-use and perceptions regarding potential
harmful HR-drug interactions. Data were expressed as mean (±SD) or number/total, and evaluated by
student-t and fisher tests as appropriate. Multivariate logistic regression (MLR) was also performed.

Prevalence of HR use was 35.5% and 72% of patients using HR had never considered possible, potentially
harmful HR-drug interactions. Therefore 67% of users used HR in addition to conventional therapy. At MLR
use of HR was more common in women (p = 0.01), and in patients practicing regular sports activity (p =
0.03). Users were more affected by chronic conditions than non users (p = 0.0002).
More than a third of patients attending Liver/Biliary Disorders Clinic uses HR. Misconceptions about the risk
of HR use is widespread among them. This issue should be specifically considered and addressed with
patients and considered in their management.

ANTIOXIDANT EFFECT OF MALAYSIAN TUALANG HONEY IN
COMBINATION WITH GLIBENCLAMIDE ON STREPTOZOTOCININDUCED DIABETIC RAT PANCREAS
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The pancreatic Beta-cells have very low intrinsically antioxidant enzymes and are thus vulnerable to
oxidative stress. This study investigated if glibenclamide or glibenclamide in combination with honey could
ameliorate oxidative stress in the pancreas of streptozotocin (STZ)-induced diabetic rats.
STZ (60 mg/kg; ip) was administered to male Sprague Dawley rats to induce diabetes. Rats were randomly
divided into 6 groups of six rats each. The first two groups comprised healthy rats which were given distilled
water (0.5ml) and honey (1.0g/kg). The remaining four groups which consisted of diabetic rats received
distilled water (0.5ml), honey (1.0g/kg), glibenclamide (0.6mg/kg) or glibenclamide (0.6mg/kg) in combination
with honey (1.0g/kg). The rats were treated orally once daily for 4 weeks.
Diabetic control rats had significantly elevated fasting blood glucose (FBG) levels and reduced body weight
(BW). Catalase (CAT) activity was significantly reduced with up-regulation of superoxide dismutase (SOD)
and glutathione peroxidase (GPx) activities in the pancreas of diabetic control rats. Total glutathione (GSH),
activities of glutathione reductase (GR) and glutathione-S-transferase (GST) remained unchanged while
levels of lipid peroxidation (MDA) were significantly elevated in diabetic control rats. Honey significantly
decreased FBG and increased BW in diabetic rats. It increased CAT activity while SOD activity was downregulated. It also reduced the levels of MDA with no significant effect on GSH, activities of GPx, GR and
GST. Although glibenclamide decreased FPG, it did not have any significant effect on BW, GSH, MDA,
activities of SOD, CAT, GPx, GR and GST. Conversely, glibenclamide administered with honey significantly
reduced FBG and increased BW. It also decreased GPx activity and increased CAT activity. Besides, the
combination significantly decreased MDA levels.
These results show that glibenclamide does not ameliorate oxidative stress. In contrast, honey or a
combination of glibenclamide and honey ameliorates oxidative stress. Thus, the antioxidative effects
produced by glibenclamide in combination with honey could be attributed to honey. Our findings underscore
the need for a combination therapy of antihyperglycaemic agents and antioxidants in the management of
diabetes mellitus.

