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iEm: CONEERENCEORGANISATION

The 40th International Congress of the:Soaciety for MicrobiabEcology and-Diseas
(SOMED- 2018, Hungary)

International ‘Scientific Conference on Probiotics@and:Prebiotics
(IPC 20082013 Slovakia; IPC 1262018Hungary IPC 2019 zechRepublig

InternationalScientificConferenceon FunctionalFoods
(Food and Function2009, 2011 'Slovakia)

InternationalScientificConferenceof Societyfor Microbial Ecologyand Disease
(SOMED 2013, Slovakia)

International ‘Scientific Conferend8utMicroEcology
(GME 2010, Slovakia)

INTERNATIONALSCIENTIFICCONFERENCE

PROBIOTICS,PREBIOTICS | p/ 20 June2019

™9 GUT MICROBIOTA AND HEALTH: | Prague Congress Centre
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Human Microbiome project

A The overalmission of the HMP wato generate resources to facilitatharacterizatdn
of the human microbiota to further our understanding of how the microbiome
Impacts human health and disease

A The initial phase of the project, HMP1, established in 2608&tacterized the microbial
communities from 300 healthy individua)sicross several different sites on the human
body: nasal passages, oral cavity, skin, gastrointestinal tract, and urogenital tract, using
16S and metagenomic shotgun sequencing.

A The second phase of the HMPINPR Integrative Human Microbiome Project, 2@13
2016) examinedhe role of the microbiome in human health and disead@&ough a
study of three models of microbioraelated human conditions (Pregnancy & Preterm
Birth, IBD and type 2 diabetes).

https://hmpdacc.orqg/



https://hmpdacc.org/

Human Microbiome

A collection of all the microorganisms living in
association with the human body

A eukaryotes, archaea, bacteria and viruses
A 500¢ 1000 different species
A 10x more of bacterighan human cells

A 1000 times more microbial gendban are
found In the entire human genome

A 0,9-2,7 kg bacteria in 90kg human

A microbes are essential for maintaining health
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Functions of
gut

microbiota

7. Modulation of central 1. Protection against
nervous system - pathogens

K

6. SCFA production by
fermentation of dietary fiber «=> b g s 2. Synthesis of
. ' vitamins
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5. Promotion of

fat storage ,

4. Promotion of
intestinal
angiogenesis e

3. Immune system
development
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diet is an important driver of microbiome composition in humans
gut microbiota composition differs according to diet and eating habits

omnivorous group has a higher diversity of bacteria compared to
vegetarians

Comparisorof the intestinalmicrobiotaof childrenfrom Africa- Burkina
Faso (BR)ith the microbiotaof childrenin the EU
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Enterotypesof gut
microbiome

AO9YUSNRGOELISa INB Of dzaidSNBR 2F o0l OUSNARI
A Clusters are associated with specific ldagn eating patterns

A Thephylogenetigrofile of eachindividualcanbe categorizednto 3
enterotypesdominatedby different metabolicpathways

Enteroty
Enteroty
Enteroty

nel ¢ Bacterioides
ne? ¢ Prevotella

ne3 ¢ Ruminococcus

A Age, gender and body mass don't appear to influence enterotype

Arumugamet al.,Enterotypesof the humangut microbiome 2011Nature473:174¢180
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onset and shaping@f humangut
microbiotathrough life stages and
perturbations
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microbiota

the microbiotaof 2.5yearoldsis
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Gut dysbiosis is an imbalance of bacteria in your gut. When gut
dysbiosis occurs, one or more of these changes occur:

* You lose beneficial bacteria in your gut
* You get potentially harmful bacteria taking over your gut
* You have less diverse bacteria in your gut.

GOOD BACTERIA
OPPORTUNISTIC BACTERIA

A Changes in the composition and functions of our microbiomes
(dysbiosig correlate with numerouslisease statesraising the possibility
that manipulation of these communities could be used to treat disease.
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Dysbiosis

assoclated
diseases

Actinobacteria
= Corynebacterium
W Propionibacterium
I Other Actinobacteria
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Obesity +  GutMicrobiome

Metabolic Syndrome
Diabetes

C. difficile Infection
ColorectalCancer
Inflammatory Bowel
Diseases Gut: stool
Psychiatric Disorders
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@
Allergies i) ¥
Acne
Pscriasis
Atopic Dermatitis B
Ectodermal Dysplasia

Skin Cancer

Skin Microbiome>

Skin: antecubital fossa (

) Oral Microbiome

Caries
Periodontal Diseases
Gingivitis

Mouth: tonsils

Placenta Mlcroblome
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/ Placenta  term birth

Pre-term Birth
Chorioamnionitis
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TORCH Infections

. Vagina Microbiome
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Sexually Transmitted
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Gut dysbiosisassociateddiseases

Psychiatric dirorders
autism
depresive disorders

Allergic disease Alzheimer disease

asthma
food allergies

celiec ﬁ
Inflammatory bowel ﬁ

disea_ses <: Alteration of
Crohn disease gut microbiota
ulcerative colitis

iritable bowel syndrome

Cancer
gastric cancer
colorectal cancer
esophageal cancer
breast cancer
prostate cancer
liver cancer

Liver disesases
acute/chronic liver failure
nonalcoholic steatohepatitis
Nonalcoholic fatty liver disease

Metabolic disorders

obesity

type 2 diabetes

Infectious disesases
Clostridium difficile
Helicobacter pylori
bacterial vaginosis
Infection with HIV

WangB et al.Engineerin@ (2017) 782



Bacteroidetes Lactobacillus
Eubacteria Clostridium Bifidobacterium

Gut microbiota of
healthy, leanvs. obese
human
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Fecal microbiota
A transplantation
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4 Probiotics
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Manipulation of gut microbiome

Indirect strategies

Direct strategies

Artinierobial : Faecal Microbiota y
ntimicrobials Transplant

C.JWalshet al. FEBBetters588 (2014) 412€¢4130




A Probiotics are defined as living bacteria that, when
administered in adequate amounts, confer a health
benefit on the host (FAO/ WHO 2001).

Treatment and prevention of

P ro b I Oti CS Stimulation of the immune acute diarrheaby

response rotaviruses
Increase of the lactose Restoration of the normal
tolerance and digestion intestinal microflora after
\ antibiotic therapy
Positive influence in the Production of the B vitamins
E— § ;s
intestinal microflora PROBIOTICS (folic acid)

/ Reduction of ammonia and

Reduction of intestinal pH othertoxic compounds

Improvermnent of the Cholesterol reduction

intestinal functioning




« Human origin * Resistance against acid
and bile condition

* Adhesion to mucosal
surface

* Clinically validated and

documented health

effects

* Non-pathogenic
* Resistance to

Desirable antibiotics
selection criteria

Selection criteria
for potential

for potential
probiotic

Genetically stabl prnates Ant i inst
- - * Genetically stable * Antagonism agains
microorganisms St A
properties * Lactose tolerance
* Phage resistance * Cholesterol assimilation
* Large-scale production * Anticar cinogenic and
* Desired viability during mutagenic properties
processing and storage * Immunomodulation

Technological Physiological

criteria criteria




CONVENTIAL PROBIOTICS

POTENTIATED PROBIOTICS and SYNE

Probiotics ENGINEERED PROBIOTICS

AUTOPROBIOTICS

NEXT GENERATION PROBIOTICS




Table
PROBIOTIC MICROORGANISMS

Conventional | Microorganism | Stan
Lactic Acid Bacteria Lactobacillus rhamnosus GG
p ro b | Otl CS Lactobacillus casei
Lactobacillus casei Shirota
Lactobacillus acidophilus
Lactobacillus johnsonii
Bifidobacteria Bifidobacterium breve
Bifidobacterium bifidum
Bifidobacterium infantis
Bifidobacterium animalis
Yeasts Saccharomyces cerevisae boulardii

Theeffect is strain specifid!!



Prebiotic

A a nondigestible compound that, through its
metabolization by microorganisms in the gut,
modulates composition and/or activity of the
gut microbiota, thus conferring a beneficial
physiological effect on the host.

A Synbiotic




Potentiated

probiotics
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The improvement of probiotics €
components of natural origin: a

Alojz BOMBA'"*, Zuzana JONECOVA?, Jana
GANCARGIKOVA?, Dagmar MUDRONOVAZ, In
Gabriel LAZAR?, Jan PoSivAK®, Rudolf KA

! Institute of Experimental Medicine, Faculty of Medicine,
Slovakia; e-mail: bomba@medic.upjs. sk

? Institute of Gnotobiology and Prevention of Diseases in
04001 Kosice, Slovakia

Abstract: The protection of human health as well as the ¢
research in the sphere of animal production. The negative (
subsequent reduction of their application. It is necessary t
are able to provide the comparable efficacy and will not «
The probiotics represent an effective alternative to antibic

A Improvement of the probiotic effect of
microorganisms by their combination with specific
and nonspecific substrates- synbiotics

A Enhancement of the probiotic effect of

microoraanisms bv their combination with plants,

International Immunopharmacology 24 (2015) 361-368

Contents lists available at ScienceDirect

International Immunopharmacolo

journal homepage: www.elsevier.com/locate/in

Co-administration of a probiotic strain Lactobacillus plantari
CCM7766 with prebiotic inulin alleviates the intestinal infle
rats exposed to N,N-dimethylhydrazine

Jana Stofilova ?, Viktéria Szabadosova *, Gabriela Hrckova ¥, Rastislav Salaj ?,
Ladislav Strojny °, Alojz Bomba*

* Department of Experimental Medicine, Faculty of Medicine, University of P. Safirik, Trieda SNP 1, 04011 KoSice, Slovak Republic
" Department of Experimental Pharmacology, Institute of Parasitology of the Slovak Academy of Sciences, Hlinkova 3, 04001 Kosice, §

ARTICLE INFO ABSTRACT
Article lll\(ﬂlv ) The aim of this study was to determine the anti-inflammat
Received 24 August 2014 biotic strain Lactobacillus plantarum LS/07 CCM7766 alone

Received in revised form 9 December 2014
Accepted 11 December 2014
Available online 20 December 2014

flax-seed oil in the gut of rats, which developed chronic
pro-carcinogen N,N-dimethylhydrazine (DMH). After 2¢
containing diet, rats were killed and their colons were ex:
cytokines were determined in the jejunal mucosa. Applic

Keywords

Taylor & Francis

Taylor & Francis Group

VOL. 45, NO. 1, 93-98

JOURNAL OF APPLIED ANIMAL RESEARCH, 2017 e
http://dx.doi.org/10.1080/09712119.2015.1124333

3 OPEN ACCESS

The application of probiotics and flaxseed promotes metabolism of n-3
polyunsaturated fatty acids in pigs

Drahomira Sopkova®, Zdenka Hertelyova®, Zuzana Andrejéakova®, Radoslava Vickova®, Sona Gancaréikova®,
Vladimir Petrilla®, Silvia Ondrasovi¢ova® and Lenka Kresakova®

*Department of Anatomy, Histology and Physiology, University of Veterinary Medicine in Kosice, Kosice, Slovak Republic; Institute of Experimental
Medicine, University of Pavol Jozef Safarik University in Kosice, Kosice, Slovak Republic; “Institute of Gnotobiology and Microbiology, University of
Veterinary Medicine in Kosice, Kosice, Slovak Republic

ABSTRACT ARTICLE HISTORY
The effect of combining probiotics (Lactobacillus plantarum and Lactobacillus fermentum) with flaxseed (a Received 16 March 2015
source of n-3 PUFAs) on the lipid metabolism and long-chain fatty acid profile of conventional piglets after ~ Accepted 2 October 2015
weaning was studied. The levels of total lipids and high-density lipoproteins cholesterol decreased from
Day 7 post-weaning, whereas levels of low-density lipoproteins cholesterol, total cholesterol and ;('vao;ns

: : gt % ¥ : i laxseed; polyunsaturated
triglycerides did not change significantly in piglets with supplemented diet. The levels of alpha- fatty acids; lipid metabolism;
linolenic acid (ALA), eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) increased seven probiotics; weaned piglets
days post-weaning; however, the levels of dihomogamma-linolenic acid and arachidonic acid (AA) were
lower and linoleic acid (LA) higher in synbioticsfed piglets compared with controls. This study
demonstrates the efficacy of conversion of ALA to EPA and DHA, where delta-6-desaturase was
predominantly used for n-3 polyunsaturated fatty acid synthesis from ALA at the expense of n-6 PUFAs
from LA, which caused rapid increase in EPA/AA ratio on Day 14 after weaning. Combination of
probiotic cheese and flaxseed is a good dietary supplement for piglets before weaning, helping them
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probiotics

G

Lactobacillus jensenii

Gut Inflammation

A improvestresstolerance

A antimicrobialand antiviral action

A toxin neutralization

A preventionof colonization

A regulationof virulence gene expression
A productionof antimicrobialfactors

A immunomodulationand cytoprotection



A Autoprobiotictechnology is based on the
Indigenous bacteria used for restoring the

Autoprobiotics normal microbiota in the case ofdysbiotic
condition




