Freie Universitat (.9

Pro- und Prabiotika — Wunsch oder Wirkung?

Jurgen Zentek, Eva-Maria Saliu

Institut fur Tierernahrung, Freie Universitat Berlin



http://www.vetmed.fu-berlin.de/geschichte/index.html

Freie Universita

Einleitung

Schlussfolgerungen ...biotika

Wirkungen Wunsche




. . ey SRR
Freie Universitat (L5,

« Gut ist der Vorsatz, aber die Erfullung ist schwer

- Festspiel zu Ehren von Anna Amalia von

Braunschweig-Wolfenbuttel

= 24 1 O 1 800 JOHANN WOLFGANG
VON GOETHE

Palaeophron und Neoterpe
Helena im Mittelalter
: : .. Proserpina
- Allegorische Auseinandersetzung und Versohnung - AR
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Definitionen

VIEWPOINT

Elie Metchnikoff (1845—1916):
celebrating 100 years of cellular
immunology and beyond

- Vermehrungsfahige Mikroorganismen e . Underhl, Seaman Goon, Bt A. b, Catet e

and Philippe Boussa

Abztract | The year 2016 marks 100 years since the death of Elie Metchnikoff
[1845—1916], the Russian sookogist who pioneered the study of cellular immunolodgy

= B a kte rl e n U n d H efe n and who is widely credited with the discovery of phagocytosis, for which be was

jointly awarded the Mobel Prize in Piysiology or Medicine in 1908, However, his
Lowrng scientific career spanned many disciplines and has had far-reaching effects
on modern immunology beyond the study of phag ERCH TR CHTA AT R IRTHS

— I ticke, five leading i |vgjisrs Fram the ficdds of
= Futtermittelzusatzstoff e e
Reviews Immunology how Metchnikolls work has in

future research in their respective fields.

 Probiotika

by ) S ) e gy

Critlcal Bediesd

 Prabiotika

Dietary Modifation of the Humen Cofonie Miomtdoia;
Irtreducing the Coneepl of Poekiolics

- Durch korpereigene Enzyme nicht verdauliche
Kohlenhydrate

Ul

- Fermentierbares Substrat fur die intestinale Mikrobiota

= Einzelfuttermittel

Bilder: https://www.editions-tredaniel.com/marcel-roberfroid-auteur-4217.html; https://www.reading.ac.uk/food/our-staff/glenn-gibson; 4
http://www.bio-kult.com/userfiles/file/1756 what exactly are probiotics.pdf
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Amishlan der Furopiischen Union

L 26829

VERORDNUNG {EG) Nr. 1831/ 2003 DES EUROPAISCHEN PARLAMENTS UND DES RATES
vom 12 Seprember 2003
iiber Zusamstoffe zur Verwenduny in der Tieremihrung
{Text van Bedeutung fiir den EWR)

129]1

1.2.2002 Amtsblatt der Européischen Gemeinschaften L31 J Amtsblatt der Europaischen Union 042004 w003 ]
ICHTLINIE 2004/28/EG DES EUROPAISCHEN PARLAMENTS UND DES RATES
vom 31. Mirz 2004
rrung der Richtlinie 2001/82/EG zur Schaffung eines Gemeinschaftskodexes fiir Tierarz-
I neimittel
. . (Text von Bedeurung fiir den EWR)
(Verdffentlichungsbediirftige Rechtsakre) DAS EUROPAISCHE PARLAMENT UND DER RAT DER
LAMENT UND DER RAT DER {4 Alle Vorschriften auf dem Gebiet der Herstellung und ELROPAISCHEN UNION
— des Vertriebs von Tierarzneimitteln sollten in erster Linie of den V. 4 & cschen
dem Schutz der Gesundheit und des Wohlergehens der JE“'W[ Ed mem;é 7""[ (ambe}m%? mr 115
Tiere sowie der offentichen Gesundheit dienen. Mit den ijmxn Ii'ucuie b'm e aul Ar A
\g zur Grindung der Europaischen Ge- Vorschriften iiber die Genehmigung firr das Inverkehr- Ahsaz 4 Huc -"
re auf Artikel 95 und Artkel 152 Ab- bringen von Tierarzneimjmeln und den Kriterien fiir c!ie auf Vorschlap der Kommission ('),
VERORDNUNG (EG) Nr. 178/2002 DES EUROPAISCHEN PARLAMENTS UND DES RATES Enelung dieser Genchmigungen soll der Schuz der 6f- o
vom 28. Januar 2002 Amitsblatt der Europaizchen Union L
zur Festlegung der allgemeinen Grundsiitze und Anforderungen des Lebensmittelrechts, zur Errich-
tung der Europiischen Behorde fiir Lebensmittelsicherheit und zur Festlegung von Verfahren zur
Lebensmittelsicherheit I
nach Anhbrung des Aussy (Verdffentlichungzbediirftige Rechtzakre, die in Anwendung des EG-Vertrags,Euratom-Vermags erlazsen wirden)
28.7.2016 DE Amtsblatt der Europaischen Union

Bekanntmachung der Kommission iiber den EU-Kodex fiir die gute Kennzeichnungspraxis b
Mischfuttermitteln fiir der Lebensmittelgewinnung dienende Tiere

(2016/C 275/04)

gemafd Artikel 26 der Verordnung (EG) Nr. 767/2009 des Europaischen Parlaments und des Rates vom 13. Juli 2009
iiber das Inverkehrbringen und die Verwendung von Futtermitteln, zur Anderung der Verordnung (EG) Nr. 14
des Luropiischen Parlaments und des Rates und zur Aufhebung der Richtlinien 79/373/EWG des Rates, 80/
der Kommission, 82/471/EWG des Rates, 83/228/EWG des Rates, 93/74/EWG des Rates, 93[113/EG des Ra
96/25/EG des Rates und der Entscheidung 2004/217EG (') der Kommission:

Titel: EU CODE OF GOOD LABELLING PRACTICE FOR COMPOUND FEED FOR FOOD PRODUCING ANIMALS ’i'r'd‘c’]‘“e
Autoren: Luropean Farmers (COPA, Ausschuss der berufsstindischen landwirtschaftlichen Organisationen der EU) und

European Agri-Cooperatives (COGECA, Allgemeiner Verband der landwirtschaftlichen Genossenschaften der EU) o
(http:[|www.copa-cogeca.be|) sowie [Luropean Feed Manufacturers’ Federation (FEFAC, Europdischer Verband der ;;,Es.inﬁf
Mischfuttermittelindustrie) (http://www.fefac.eu) s :ﬁ%

Pinverkehrbri
1831/2003 des Eu

VERORDNUNGEN

vom 13. Juli 2009

G (EG) Nr. 7o7/2009 DES EUROPAISCHEN PARLAMENTS UMD DES RATES

und die Verwendung von Futtermitteln, zur _.i,nderu.ug der Verordnung
hen Parlaments und des Rates und zur Aufhel
G des Rates, 80/511/EWG der Kommission, 82/471/EWG des Rates, 83[228[EWG des
EWG des Rates, 93/113/EG des Rates und ﬂﬁlfISfI:.G des Rates und der Entscheidung
2004/217EG der Kommiszion

der Richtlinien

(Text von Bedeutung fir den EWR)

deren die steigende Zahl von so genannten Grenzpro-
dukten zwischen dem Arzneimittelbereich und anderen
Bereichen Beriicksichtigung finden, solle die Begriffs-
bestimmung des Arzneimittels geandert werden, um zu
vermeiden, dass Zweifel an den anzuwendenden Rechts-
vorschriften auftreten, wenn ein Produkt, das vollstindig
von der Definition des Arzneimittels erfasst wird, még-
licherweise auch unter die Definition anderer regulierter
Produkte falt Angesichts der Merkmale pharmazeuti-
scher Rechtsvorschriften sollte auch sichergestellt wer-
den, dass diese Rechtsvorschriften zur Anwendung kom-
men. Mit dem gleichen Ziel, die Umstinde zu klaren,
unter denen ein bestimmtes Produke unter die Definition

CLUPESIED CEIANEIES WL DS REES YOI Lo jansa
2002 mur Feste der dllpemeinen Gnmdsime 1md
Anfordenmpen gmchmmu.errechB zur Emichnmg
der Furopiischen Behirde fir Lebensminelsicherheir
md zur Fesdegumg von Verfahren zuwr Lebensminesi-
cherbeit (‘) niederpelept st lauer dass in die Gemein-
schaft eingefilre Lebensmite] 1md Funeminel die in
der Gemeinschafi in den Verkehw gebracht werden

AR T 6] vom 143

T A C 207 E vam 27.8.2002 s
2003, 5 4
{4 Stllongmabme des lwupmsdum I".nl:nnmls vom 21 ‘uo’vgnba

mo’ foch mickt im Amishlat ver

=

sollen, die emtsprechenden Anfordenmgen des Gemein-
schafisrechis cuE;e von der Gemeinschaft als zumindest
geichwertip anerkame Bednpngen erfillsm missen.

Deshalb mitssen Emfubren von Zusamswffen zur
Verwendung in der Teranihnmp aus Drinsaaen
Anforderungen umeerliepen, die den Fir in der Gemein-
schafi herpesellie Zusarzsioffe pelienden Anforderungen
pleichwertip sind

Magnahmen der Gemeinschafi in Bezug auf die Gesmd-
heit von Mensch und Tier sowie auf die Unmwelt sollien
auf dem Vorsorgeprinzip basieren.

Mach Arcikel 153 des Vermaps migt die Gemeinschalfi
zur Fordenmg des Rechis der Verbrancher auf Informa-
tiom bei

Bei der Durchfiihrung dar Richdinie 70[524EWG des
Raes vam 23. November 1970 iiher Zusarzstofie i der
Tierernihmung 7} hat sich ipt, dasz alle Bestim-
mumgen iber Zusamstoffe uﬁ;m et werden missen,
um der Nomendigheir Rechmung zu trapen. einen
besseren Schurz der it van Mensch 1md Tier
umid der Umwelt zu gew ihrieisten. Auch ist der Tatsache
Rechmimp zu tragen, dass der iechmologische Fartschrin
und die wissenschafdichen Enmwickhmpen newe Arten
vom Zusamsioffen miglich pamacht haben, erwa solche,
die in Slapen oder Wasser eingeserzi werden.

An dm Endverwender verkaufie Mnsch
Zusarzseofen  solben ebenfalls von r.afmgm
Verordmmg erfasst ind nach den in &1 Zulasamg jedes
enzelnm  Zusasioffes Esipelepren Bedingmmpen in
Verkelr gefracht umd verwender werden.

Vomischumgen sollen niche als Zubersimmgen ange-
shen werden, die wnter die Begriffshestmmung Fir
Zusarrseoffe fallen.

Hier sollie der Grmdsarz gelien, dass nuor disenigen
Zusazseofle, die nach dem in diesar Verordmmg fesige-
lepen  Verfshren zopelassen wirden, i Verkehr
pebracht, verwender und in der Timemihnmgp verar-
beiter werden diirfen, und zwar uner den in der Zulas-
amg vorpesehenen Bedinpumpen.

Dbe Fuermirtelrusamsoffe sollten i Kaegoren einge-
teilt werden, um das Bewernmgsverfahren im Hinblick
auf die Zulasnmp mu erkichiermn. Aminosiuren, deren
Salze md Analoge, sowie Hamstoff tmd seine Derivate,
die derreir unter die Richtlmie 82/471/EWG des Raes
vam 30. hmi 1922 ither hestimmee Erzeupnisse fir die
Tierernihmung (7} fallen, sallen als ene Kategome von
Futerminelrussizsioffen anfpenommen md somic aus
dam Anwendimpshereich der genammen Richidinie o
den der varliependen Verardnimg dhemommen werden.

iche) tmd-

g\m Rates vom 17 Maz "DO]V-I'!('I'IIF\’M'I'!.:"DO'!
}. Baschlums das Europiischen Parlaments vam 19 Jani 32003
froch miche im Amubhll vesiitlentlicht) und Beschiuss des Rates
wam 22 fuli 2003

I ABL L 270 vom 14121970, & 1. Ridednic zukit prandat durch
dz Verordnung (EG) Ne. 1756/2001 (AR L 265 vam 3102002 &

[v] AB.LI 313 vam 71.7.1982 & 8. Richdinie zuetet peindert durch

%) ABL L 214 vom 21.81993, S. 1. Aufgehoben durch die Verord-

[ AR L3 vam 1220025 1.
nung (EG) Nr. 726/2004 (siche S. 1 dieses Amisblatts).

. . . die Richnis 1900/ 20EG (AH_L 50 1531999 5 204
Fundstelle: http:/[ec.europa.eu/food/safety/animal-feed|feed-marketing/index_en.htm B i '
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Definition

« Probiotika Enterokokken

Laktobazillen
- PO Biog: “fur das V'~han®

Pediokokken
- Wirkmechanismus wird oft aut die MIKrobiota bezogen, z.B. Lilly and Stillwell
(1965) Bazillen
- “a live microbial fe Clostridien nal

by improving its” | Bifidobakterien

Saccharomyces




Futterung und Mikrobiota

Freie Universitat (L5,
OS24

 Fermentierbare Kohlenhydrate — Prabiotika
- Selektive Forderung
- Lactobacillus spp.
- Bifidobacterium spp.
- Selektive Hemmung
- Salmonella spp.
- Campylobacter spp.

- Clostridium perfringens

www. student.britannica.com




Futterung und Mikrobiota

* Fermentierbare Kohlenhydrate — Prabiotika
- Selektive Forderung
N\

- Lactobacillus spp.

- Bifidobacterium spp.

N _ O . h S..
- Selektive Hemmung > ] rganische sauren

pHI
- Salmonella spp. - Bakteriozine

- Campylobacter spp.

- Clostridium perfringens
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Futterung und Mikrobiota

 Mannanoligosacharide (MOS)

- Eigentlich

Glucomannoproteinkomplex
- Isolierung aus Hefezellwand

- Bindung von Bakterienfimbrien

U be r M a n n Ose kette n . Figure 2. Adherence of enterohaemorrhagic E. coli serogroup
. 0157:H — to the surface of 8. boulardii. Electron microscopic photo-

graph, magnitude 5000 .

- E. coli Gedek 1999

- Salmonella spp.

10
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...biotics

* Synbiotika
CONSENSUS

W) Check for updates

The International Scientific Association
for Probiotics and Prebiotics (ISAPP)
consensus statement on the definition
and scope of synbiotics

- Aktualisierte Definition:

. . . Kelly S. Swanson®'=, Glenn R. Gibson(®*, Robert Hutkins®, Raylene A. Reimer(»¥,
- MISChung aus |ebenden Mlkrcorganlsmen und Gregor Reid(®®, Kristin Verbeke%7, Karen P. Scott(®, Hannah D. Holscher®®,
Meghan B. Azad('°, Nathalie M. Delzenne(®'" and Mary Ellen Sanders'?
Abstract | In May 2019, the International Scientific Association for Probiotics and Prebiotics (ISAPP)
. . convened a panel of nutritionists, physiologists and microbiologists to review the definition
and scope of synbiotics. The panel updated the definition of a synbiotic to “a mixture comprising
e I n e m Od e r m e h re re n S u bStrate n b} d I e VO n d e n live microorganisms and substrate(s) selectively utilized by host microorganisms that confers a
health benefit on the host”. The panel concluded that defining synbiotics as simply a mixture of
probiotics and prebictics could suppress the innovation of synbiotics that are designed to function
. . . . cooperatively. Requiring that each component must meet the evidence and dose requirements for
WI rtS m I kroo rg a n I S m e n S e I e ktlv Ve rwe rtet We rd e n probiotics and prebioctics individually could also present an obstacle. Rather, the panel clarified
that a complementary synbiotic, which has not been designed so that its component parts function
cooperatively, must be composed of a probiotic plus a prebiotic, whereas a synergistic synbiotic
. . . . does not need to be so. A synergistic synbiotic is a synbiotic for which the substrate is designed to
u n d d e m WI rt e I n e n g e S u n d h e Itl I C h e n N u tze n be selectively utilized by the co-administered microorganisms. This Consensus Statement further

explores the levels of evidence (existing and required), safety, effects upon targets and implications
for stakeholders of the synbiotic concept.

bringen (Swanson et al. 2020)

11
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 Postbiotika CONSENSUS

- Zubereitung aus unbelebten T

: : The International Scientific Association
Mikroorganismen und/oder of Probiotics and Prebiotics (ISAPP)

: : : consensus statement on the definition
iIhren Bestandteilen, die dem and scope of postbiotics

Seppo Salminen(»'=, Maria Carmen Collado?, Akihito Endo?, Colin Hill(»**,

Wi rt ei n e n e S u n d h e itl i Ch e n Sarah Lebeer, Eamonn M. M. Quigley®’, Mary Ellen Sanders®?, Raanan Shamir®'°,
g Jonathan R. Swann''-12, Hania Szajewska( ' and Gabriel Vinderola™

Abstract | In 2019, the International Scientific Association for Probiotics and Prebiotics (ISAPP)

convened a panel of experts specializing in nutrition, microbial physiology, gastroenterology,

N u tze n b ri n g e n (S a I m i n n e n et paediatrics, food science and microbiology to review the definition and scope of postbiotics.

The term ‘postbiotics’ is increasingly found in the scientific literature and on commercial products,

yetis inconsistently used and lacks a clear definition. The purpose of this panelwas to consider
the scientific, commercial and regulatory parameters encom passing this emerging term, propose
a I 2 O 2 1 ) a useful definition and thereby establish a foundation for future developments. The panel defined a
= postbiotic as a “preparation of inanimate microorganisms and/or their components that confers
a health benefit on the host”. Effective postbiotics must contain inactivated microbial cells or cell
components, with orwithout metabolites, that contribute to observed health benefits. The panel
. also discussed existing evidence of health-promoting effects of postbiotics, potential mechanisms
- E nzyme M eta b0| Ite n of action, levels of evidence required to meet the stated definition, safety and implications for
) . stakeholders. The panel determined that a definition of postbiotics is useful so that scientists,

clinical triallists, industry, regulators and consumers have common ground for future activity in
this area. A generally accepted definition will hopefully lead to requlatory clarity and promote

innovation and the development of new postbiotic products.

12
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...biotics

* Psychobiotika

MENTAL HEALTH

- Lebende Bakterien (Probiotika)

...Nutzen fur die psychische Gesundheit

bringen...
The microbiome may
yield a new class of
psychobiotics for the
treatment of anxiety,

- Emotionale, kognitive, systemische und depression and other

mood disorders

neuronale Variablen, die fur Gesundheit Schrmidt 2015

und Krankheit relevant sind

13
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Futterung, Gesundheit, Wohlbefinden

Freie Universitat (L) Berlin

« Wunsch = Gesundheit des Darms

Physiologische und funktionelle Merkmale

Nahrstoffverdauung und —aufnahme

Wirtsstoffwechsel und Energiegewinnung

Stabiles Mikrobiom

Entwicklung der Schleimschicht

Barrierefunktion

Immunreaktionen der Schleimhaut

Kogut and Arsenault 2016

e Physiologische
Homoostase

Fahigkeit,

infektiosen
und nicht-
infektiosen
Stressoren zu
widerstehen

15
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Gesundheit des Darms

Barriere

Epithelstoff- Antioxidative

wechsel Systeme

Verdauung,
Absorption

16
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Ziele von Pro- und Prabiotika

Antibiotika-| S
ikrobiota

Gesundheit 1

Prabiotika = ,Bakterienfutter

Verdauungssystem

@ = Synbiotikum

Probiotika = Direkt verfutterte

Wohlbefinden 1 Mikroorganismen

Lebensmittel-
sicherheit 1

17
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HoloFood - Exploring host - gut interactions in major food systems
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* Wirkung — (prebiotics OR probiotics) AND (pigs OR chicken)

666
Agriculture Dairy Animal Science

394
Veterinary Sciences

Bacillus subtilis in broiler diets with different levels of energy and protein

Farshad Goodarzi Boroojeni,*! W. Vahjen,* K. Ménner,* A. Blanch.t D. Sandvang,’ and J. Zentek*

* Institute of Animal Nutrition, Department of Veterinary Medicine, Freie Universitit Berlin, Kdonigin-Luise-Str.
49. 14195 Berlin, Germany; and " Chr. Hansen A/S. Bage All¢ 10-12, 2970 Horsholm, Denmark

ABSTRACT The present study evalunated the im-
pacts of Bacillus subtilis (BAS) inclusion in broiler diets
with standard nutrient content or nutrient deficiency
(ND) on growth performance (GP) and nutrient di-
gestibility. The 42 d experiment consisted of 6 exper-
imental diets, a diet with standard mutrient content,
and 2 diets with different levels of energy and protein
deficiency, without or with BAS. At the end of exper-
iment, apparent ileal digestibility coefficients {AIDC)
of starch, crude protein (CP), and gross energy (GE)
were determined. Furthermore, impacts of BAS supple-
mentation in standard diets on gut histomorphology,
bacterial metabolic activity, and composition were eval-
uated. Performance and AIDC data were subjected to
ANOVA using GLM procedure with a 3 (nutrient lev-
els) x 2 (BAS presence/absences) factorial arrangement
of treatments. Gut histomorphology and microbiology
data, obtained from broilers fed standard diets with-
out (S) and with BAS (SB). were assessed by an inde-
pendent Student’s #-test. The ND in diets was effective

Key words: Bacillus subtilis, nutritional stress, probiotic, growth promoter, histology

enough to cause nutritional stress and negatively affect
performance. Inclusion of BAS in both types of diet
improved GP, which was due to the fact that adding
BAS in these diets led to improvements in AIDC of CP,
starch, and GE (P < 0.05). Comparing only 2 experi-
mental groups, S and SB, revealed no impact on bacte-
rial composition and metabolism in the ileum and ce-
cum, except a reduction in ileal lactobacilli number for
SB group. Adding BAS to standard diet reduced crypt
depth (CD) and increased villus length to CD ratio in
the duodenum, whereas it had no impact on other his-
tomorphological variables in the duodenum, jejunum,
and ileum. In conclusion, supplementation of broiler
diets with probiotic BAS can positively affect growth
performance and nutrient digestibility and this positive
impact might even be more pronounced in nutrient-
deficient diets. However, the extent of the alleviating
ability of BAS in nutrient-deficient diets as well as the
biological mechanisms for such a phenomenon needs to
be studied further.

2018 Poultry Science 97:3967-3976 |
http:/ /dx.dol.org/10.3382/ ps/pev265

ptechnology

59

_Agriculture
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Leistungsdaten bei Gabe eines Bacillus subtilis-Probiotikums bei Broilern

[l - Probiotic [ + Probiotic
120.0

o

o

o
|

o

o

o
|

o

o

o
|

I

o

o
|

P<0,05

avg. Daily Body Weight Gain (g)
N
o
o

©
o
|

dBWG d 2242 dBWG d 1-42

Goodarzi Boroojeni et al. 2018
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Bacillus subtilis und scheinbare prazakale Nahrstoffverdaulichkeit von Broilern

Apparent ileal digestibility of nutrients

120.0

100.0

(%)

80.0

o
o
o

40.0

20.0

o
o

Crude protein

[l - Probiotic [ + Probiotic

Starch

P<0,05

Gross energy

Goodarzi Boroojeni et al. 2018
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Futteraufwand bei Gabe eines Bacillus subtilis-Probiotikums bei Broilern

Feed Conversion Ratio

1.7

1.69

1.68

1.67

1.66

1.65

1.64

1.63

1.62

1.61

B - Probiotic [ + Probiotic

a

FCRd 1-42

P<0,05

Goodarzi Boroojeni et al. 2018
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Histomorphologische Veranderungen bei Broilern, die mit Standardfutter mit und ohne B. subtilis
gefuttert wurden

Villus length (um) Crypt depth (um)

2000 - I - Probiotic B + Probiotic [l - Probiotic [l + Probiotic
1800 -
1600 - 200 -
1400 -
1200 - 150 -
1000 -
800 - 100 -
000 P < 0,05
400 - 50 -
200 -

0 - 0 -

Duodenum Jejunum lleum Duodenum Jejunum lleum

Goodarzi Boroojeni et al. 2018
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https://www.pig333.com/tags/diarrhoea/page_2
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Einsatz von Probiotika mit dem Ziel der Verbesserung der Tiergesundheit

« Effekte von Probiotika und Diarrhoeprophylaxe bei Ferkeln

publishad:
ok 10,3383

N A TR v ” B e Jdotnal o
f B/ \-——’"\- 1imal Physio nd Ani ition.
DO 10.1111/}1435-0396.2012.01284.x Bacillus spp. Probiotic Strains as a
— I _ Potential Tool for Limiting the Use of
roceedings of the Nutrition Society (2007), 66, 260-268 DOI:10.1017/50029665 107005484 . . . -
© The Authors 2007 REVIEW ARTICLE Antibiotics, and Improving the
Gastrointestinal health and function in weaned pigs: a review Growth and Health of Pigs and
Nutritional management of gut health in pigs around weaning of feeding strategies to control post-weaning diarrhoea without Chickens
i in-: 1 H H Diana a', Py Bosl', Raff®, Lavra ?, Sara o P Trevisi'
Jean-Paul Lallés'*, Paolo Bosi®, Hauke Smidt® and Chris R. Stokes® using In feed antimicrobial compounds e e - Fours Ametes s e ool frevst

'INRA, UMRIO79, Rearing Sy. Animal and Human Nutrition, F-35590 Saini-Gilles, F 1,2 it 2 i3 2 i1 ' ol e o . e
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Effect of Feed Additives as Alternatives to In-feed
Antimicrobials on Production Performance and

Intestinal Clostridium perfringens Counts in
Broiler Chickens
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Figure 1: Score = 1 Figure 2: Score = 2

Figure 3: Score = 3 Figure 4: Score

http://www.poultryhub.org/wp-
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Wirkungsweise von Probiotika

« Schutzmechanismen von Probiotika
gegen bakterielle Infektionen des

Darms:

Mucin-Produktion

Antimikrobielle Peptide

Barrierefunktion

IgA-Freisetzung

Hemmung des Pathogenwachstums

ucins A Defensins &ﬁ Pathogens

Santos do Carmo et al. 2018
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Intestinale Mikrobiota

* Ausgewogene mikrobielle Besiedlung

- »Eubiose” (Haenel 1960) o i b K T

HAENEL, H. (Potsdam-Rehbriicke): Makroorganismus

. und Mikrobiociinese. Der Stoffwechsel des Makroorganismus

- U nte rStutZt d en kannnichtisoliert betrachtet werden, erstehtin stindigen Wech-
selbeziehungen zn mikroorganismischen Lebensvorgingen. Sie

gehen von den Miéuohincﬁnﬁae;, den rir::u)i.kmak Dpll;sﬂher:i Lebens-

. . emeinschaften der verschiedenen Organe, besonders des
Wirtsorganismus Darmes aus. - Bs wird aber Versuche berichtet, diose Mikro-
bioctnosen des menschlichen und tierischen Kérpers durch

gelektive Kulturverfahren in einzelne Keimgruppen quanti-

. tativ aufzugliedern, Gesetzmiligkeiten in der Zusammen-

- Fe rmentatlon setzung festzustellen und die Grenzen der ,,normalen™ Zusam-
mensetzung — als Eubiose bezeichnet — von der ,,gestdrten’

Zusammensetzung — der Dysbiose — abzugrenzen. — In der

: Darmflora des Erwachsenen besteht die ziichtbare Flora vor-

unve rdaUI|Cher wiegend ans anaeroben Lactobacillen und Fiulnisbakterien,
konstant begleitet von einer Minderheit anderer Keimarten.

] Diese Begiedlung ist im ganzen Dickdarm etwa gleich, wihrend

die Keimzahlen im en und Diinndarm niedriger liegen.

F u tte rn h d ItSStOffe Kriterien darDyshimaM:fldbesonders das Fehlen der anacroben
Lactobacillen unter Zunahme serober Keime und stirkere

Aszension von Dickdarmkeimen 113. den 11]1111._\[‘1(?!.'&11]1 Bejm

Verhandlungen arztlicher Gesellschaften 1960
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of Gastrointestit A Strategic Pillar

a Luise 2, Federico Correa ' and Paolo Bosi

check for
updates

Citatiore  Trevisi, I'; Luise, [2; Correa,
E; Bosi, P Timely Control of

Department of Agricultural and Food Sciences (DISTAL), University of Bologna, 40127 Bologna, Italy;
diana. luise2@unibo.it (D.L.); federico.correa2@unibo.it (FC.); paclo. bosi@unibo.it (PB.)
* Correspondence: paolo. trevisi@unibo.it

Abstract: The pig gastrointestinal tract (GIT) is an open ecosystem in which microorganisms and their
host are mutually involved and continually adapt to different factors and problems which may or may
not be host dependent or due to the production system. The aim of the present review is to highlight
the factors affecting the GIT microbial balance in young pigs, focusing on the pre- and post-weaning

phases, to define a road map for improving pig health and the production efficiency of the food chain.

Birth and weaning body weight, physiological maturation, colostrum and milk {composition and
intake), genetic background, environmental stressors and management practices, antibiotic use and
diet composition are considered. Overall, there is a lack of knowledge regarding the effect that some
factors, including weaning age, the use of creep feed, the composition of the colostrum and milk and
the use of antibiotics, may have on the gut microbiome of piglets. Furthermore, the information on
the gut microbiome of piglets is mainly based on the taxonomy description, while there is a lack of
knowledge regarding the functional modification of the microbiota, essential for the exploitation of
microbiota potential for modulating pig physiclogy.

Keywords: weaning transition; gut microbiota; milk; antibiotic; genetics; diet
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Entwicklung der Mikrobiota und "Pragung"
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RESEARCH ARTICLE Article

Characterization of the fecal microbiota of
sows and their offspring from German

commercial pig farms in Plglets
Anja Lihrmann'#, Ksenia Ovadenko?, Justinus Hellmich', Christoph Sudendey’,
Vitaly Belik(32, Jirgen Zentek', Wilfried Vahjen'

1 Department of Veterinary Medicine, Institute of Animal Nutrition, Freie Universitat Berlin, Berlin, Germany,
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Developing Gut Microbiota Exerts Colonisation
Resistance to Clostridium (syn. Clostridioides) difficile

Lukasz Grzeskowiak **/, Temesgen Hailemariam Dadi'”, Jiirgen Zentek and Wilfried Vahjen

Institute of Animal Nutrition, Freie Universitit Berlin, Kénigin-Luise Strasse 49, 14195 Berlin, Germany
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Domestizierung und Futterung

 Wildschwein - Bifidobakterien 2

 Domestizierte Schweine oder in Gefangenschaft gehaltene Wildschweine -

Lactobacillus spp. + Enterobacteriaceae 7

« Domestizierung und Futterung > Genetik + geografische Faktoren (Ushida et al.
2016)

Science Journal
Animal Science Jowrnal (2016) 87, 835-841 doi: 10.111 l/asj.12492

ORIGINAL ARTICLE

Domestication and cereal feeding developed domestic pig-
type intestinal microbiota in animals of suidae

Kazunari USHIDA," Sayaka TSUCHIDA, ! Yoshitoshi OGURA,? Atsushi TOYODA? and Fumito MARUYAMA?

'Graduate School of Life and Environmental Sciences, Kyoto Prefectural University, Shimogamo, *Division of
Bioenvironmental Science, Frontier Science Research Center, University of Miyazaki, Miyazaki, > Comparative Genomics

Laboratory, National Institute of Genetics, Mishima, and *Department of Microbiology, Graduate School of Medicine,
Kyoto University, Kyoto, Japan
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Article

Environmental Impact on Differential Composition of
Gut Microbiota in Indoor Chickens in Commercial
Production and Outdoor, Backyard Chickens

Zuzana Seidlerova, Tereza Kubasova, Marcela Faldynova, Magdalena Crhanova,
Daniela Karasova, Vladimir Babak'® and Ivan Rychlik *
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Individual responses of mother sows to a probiotic Enterococcus faecium strain lead

to different microbiota composition in their offspring

L.C. Starke, R. Pieper, K. Neumann, |. Zentek and W. Vahjen

Institute of Amimal Nutrition, Freie Universitat Berlin, Kinigin-Luise-Sir. 49, 14195 Berlin, Germany;
wilfried vahjen@fu-berlin.de

Received: 4 April 2013 / Accepted: 13 July 2013
@ 2013 Wageningen Academic Publishers

RESEARCH PAPER
Abstract

Pregnant gilts were fed the probiotic Enferococcus faecium NCIMB10415 (SF68) one month before birth of piglets.
DMA extracts of sow faeces taken in weekly intervals as well as extracts from the intestine of their offspring during
the suckling period at 12 and 26 days of life were analysed by denaturing gradient gel electrophoresis (DGGE) and
quantitative PCR. DGGE profiles of faecal bacterial communities from three out of six probiotic-fed sows were
distinctly different from the control and other probiotic-fed sows at all time points after probiotic supplementation.
The probiotic-fed sows and their offspring were therefore divided into non-responder (n=3) and responder (n=3)
groups. The probiotic strain significantly increased faecal lactobacilli cell numbers in mother sows, which could
be assigned to a significant increase of Lactobacillus amylovorus and Lactobacillus acidophilus. Responding sows
showed a more pronounced increase than non-responding sows. Similarly, suckling piglets from non-responding and
responding sows showed numeric and significant differences for different bacterial groups and species. DGGE profiles
of suckling piglets from responding sows also grouped more closely than profiles from control animals. Non-metric
multiscaling of suckling piglets showed the same tendency for suckling piglets, but not for post-weaning piglets.
This study showed that the probiotic E. faecium strain modified the faecal microbiota of sows. This modification is
earried over to their offspring, but leads to changes that do not mirror the quantitative composition in the mother
sow. Individual variations in the bacterial composition of mother sows before probiotic feed intake may influence
the impact of a probiotic in sows and their offspring,

Keywords: probiotics, microbiota, piglets, individuality, DGGE
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Escherichia coli Infektion und Durchfall bei Schweinen
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Lehre aus vielen Studien mit Probiotika
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« Stammspezifitat bei der Wirkung

Unterschiede

Mikrobiota — Immunsystem - deutliche
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Cross-talk Between Host, Microbiome and Probiotics: A
Systems Biology Approach for Analyzing the Effects of
Probiotic Enterococcus faecium NCIMB 10415 in Piglets

S. 0. Twardziok, " R. Pieper,™ J. R. Aschenbach,”” C. Bednorz,® G. A. Brockmann,”™ M. Fromm,"? S. Klingspor,
S. Kreuzer, U. Lodemann @ H. Martens,™ L. Martin,® J. F. Richter," 9! L. Scharek-Tedin,™ B. F. Siepert,
I. C. Starke,”™ K. Tedin'¥ W. Vahjen,™ L. H. Wieler,'” S. S. Zakrzewski," J. Zentek™ and P. Wrede™

Abstract: A comprehensive data-set from a multidisciplinary
feeding experiment with the probiotic Enterococcus faecium
was analyzed to elucidate effects of the probiotic on grow-
ing piglets. Sixty-two piglets were randomly assigned to
a control (no probiotic treatment) and a treatment group
(E. faecium supplementation). Piglets were weaned at 26 d.
Age-matched piglets were sacrificed for the collection of
tissue samples at 12, 26, 34 and 54 d. In addition to zoo-
technical data, the composition and activity of intestinal
microbiota, immune cell types, and intestinal responses
were determined. Our systems analysis revealed clear ef-
fects on several measured variables in 26 and 34 days old

animals, while response patterns varied between piglets
from different age groups. Correlation analyses identified
reduced associations between intestinal microbial com-
munities and immune system reactions in the probiotic
group. In conclusion, the developed model is useful for
comparative analyses to unravel systems effects of dietary
components and their time resolution. The model identified
that effects of E. faecium supplementation most prominent-
ly affected the interplay between intestinal microbiota and
the intestinal immune system. These effects, as well as ef-
fects in other subsystems, clustered around weaning, which
is the age where piglets are most prone to diarrhea.

Keywords: Host « Microbiome + Probiotics « Enterococcus faecium MCIMB 10415 - Piglets

36



REVIEW ARTICLE

DOI: 10.1111/jpn.12666

intestinal enteropathogens Salmonella and Escherichia coli in

pig production

T.H. T. Tran"2, N. Everaert’? and J. Bindelle'?

Review on the effects of potential prebiotics on controlling Prebiotic in Salmonella and E. coli in pigs
Prebiotics
‘ommensal 'e',// 4 >ECFAs ;

1 Precision Livestock and Nutrition Unit, University of Liege, Gembloux, Belgium, and
2 AgriculturelsLife, TERRA, Gembloux Agro-Bio Tech, University of Liege, Gembloux, Belgium
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Fig. 2 Schematic representation of the mechanisms of prebiotics against pathogen infection: coating of the host surface receptors by adhesin ana-
logs (1), or by commensal bacterial biofilm formation (2); bacteriocins (3) or short-chain fatty acids (SCFAs) (4) produced by favourable bacteria (3); use
of SCFAs as energy source for epithelial cells (5) and metabolic regulation (6); inhibition of the type-Ill secretion system (T355) {7); improvement of tight
junction, mucin production (8) or immunomodulation (%) (based on the figures in reviews of Sansonetti (2004) and Kalita et al. (2014)). [Colour figure
can be viewed at wileyonlinelibrary.com]
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Prabiotika

e |nulin
- Extraktion aus Topinambur, Chicoree oder Artichoke
CHzOH

- Heterogene Struktur 0

- Kettenlange 3 bis 60 0
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REVIEW ARTICLE

Gastrointestinal health and function in weaned pigs: a review
of feeding strategies to control post-weaning diarrhoea without
using in-feed antimicrobial compounds

J. M. Heo"#*, F. 0. Opapeju’*, J. R. Pluske?, J. C. Kim?, D. J. Hampson® and C. M. Nyachoti'

1 Department of Animal Science, University of Manitoba, Winnipeg, MB, Canada,
2 Animal Research Institute, School of Veterinary and Biomedical Sciences, Murdoch University, Murdoch, WA, Australia, and
3 Animal Research and Development, Department of Agriculture and Food, South Perth, WA, Australia

« Etablierung einer stabileren und vielfaltigen Mikrobiota
« Lactobacillus und Bifidobacterium spp. 1

* Reduzierter Ammoniakgehalt im Dickdarm
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 |nulin

- Mikrobieller Abbau von Inulin ist von seiner Kettenlange abhangig, kurzfristig
wirksam (Paldlack et al. 2012)

- Positiver Effekt auf Glukosetransport und Darmbarriere (Awad et al. 2013)

- Kann die gastrointestinale Mikrobiota von Sau und Ferkeln beeinflussen -
Bedeutung des Mutter-Ferkel-Paares fur die mikrobielle Entwicklung
(Palllack et al. 2015)
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* Synbiotika bei Geflugel

PC2 (11.2%)

PC2 (12.6%)

Microbiota in broiler breeders

Hauptkomponentenanalyse Legehennen nach Wochen
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Proben

+ Zakuminhalte von drei Broilerelterntierherden
(n=30)

+ 25. und 50. Lebenswoche

S

1. Inkubation, anaerob, 37°C,24 h |

« Pathogene: E. coli, S. Enteritidis
(104,105 Zellen/mL)

+ Prébiotika: Inulin, FOS (2 mg/mL)

« Probiotika: Enterococcus faecium (DSM 7134),
Baciﬂui c,:oagu!ans (DSM 32016) (107 KbE/mL)

Uberfiihrung in antibiotikahaltiges Medium
+ Clindamycin (250 pg/mL) + Lincomycin
(250 pg/ml) in BHI-Medium
— Selektives Wachstum der Pathogene
— Unterdrlickung des Wachstums intestinaler

Mikrobiota >

N

2. Inkubation, anaerob, 37°C, 24 h /

*+ Messung der Trilbung (OD 690 nm) in einem
Mikroplatten-Lesegerat  (Infinite®200Pro, Tecan,
Schweiz)

+ Berechnung von Wachstumskurven der Pathogenen
unter Einfluss der verschiedenen Zusatze

— Lag-Zeiten  kennzeichnen den Beginn des
exponentiellen Wachstums und dienen als MaB fir
die Wachstumshemmung

Laura Fuhrmann, 2021, Dissertation
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Optische Dichtche [690 nm]

« Synbiotika — Effekte auf E. coli O1/018 und S. Enteritidis
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Laura Fuhrmann, 2021, Dissertation
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Development and Functional Properties
of Intestinal Mucus Layer in Poultry

Yada Duangnumsawang 2, Jiirgen Zentek' and Farshad Goodarzi Boroojeni ™
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Intestinal mucus plays important roles in protecting the epithelial surfaces against
pathogens, supporting the colonization with commensal bacteria, maintaining an
appropriate environment for digestion, as well as faciitating nutrient transport from the
lumen to the underying epithelium. The mucus layer in the pouttry gut is produced and
presened by mucin-seareting goblet cels that rapidly develop and mature after hatchas a
response to external stimuli induding envimnmental factors, intestinal microbiota as well
as dietary factors. The ontogenetic development of goblet calls affects the mudn
compaosition and secrefion, causing an alteration in the physicochemical properties of
the mucus layer. The intestinal mucus prevents the invasion of pathogens to the
epitheium by its anfibacterial properties (e.g. i-defensin, lysazyme, avidin and IgA) and
creates a physical bamier with the abiity to protect the epithelium from pathogens.
Mucosa barrier is the first line of innate defense in the gastrointestinal tract. This barner
has a selective parmeahility that allows small particles and nutrients passing through. The
structural components and functional properties of mucing have been reviewed
extensively in humans and rodents, but it seems to be neglected in pouttry. This review
discusses the impact of age on development of goblet cells and their mucus production
with redevance for the functional characteristics of mucus layer and its protective
mechanism in the chicken's intestine. Dietary factors directly and indirectly (through
meodification of the gut bacteria and their metabolic activities) aflect goblet cell profferation

Mucas Lsver 1 Pratry:
Frrt bnrrunl, 1274584
chit 10,505 A2 1. 745849

and diff igtion and can be used to manipulate mucosa integrity and dynamic.
However, the mode of action and mechanisms behind these eflects need to be studied
further. As mucins resist to digestion processes, tradotumrrmcmhauﬁmdhy
bactena inthe lower part of the gut and an i as endc loss of p
enargy to animal. Hydmotherma processing of poultry feed may reduce this loss by
reduction in mucus shedding into the lumen. Given the significance of this loss and the
lack of precise data, this maiter needs to be carefully investigated in the future and the:
nutritional strategies reducing this loss have to be defined better.

Keywords: mudin, muous layer, goblet cell mucosal intogrity, intestine, poultry

Frortiers bn Inerundlagy | www.fonfrsinong 1

October 2021 | Vduma 12 | Arfde 745849
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Lythrum salicaria L. herb and gut microbiota of healthy post-weaning piglets. M,
Focus on prebiotic properties and formation of postbiotic metabolites in ex &

vivo cultures.
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Lythrum salicaria Ellagitannins Stimulate IPEC-J2 Cells Monolayer
Formation and Inhibit Enteropathogenic Escherichia coli Growth and
Adhesion
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Types and prevalence of extended-spectrum
beta-lactamase producing Enterobacteriaceae
in poultry

Eva-Maria Saliu*, Wilfried Vahjen and Jirgen Zentek

Institute of Animal Nutrition, Freie Universitit Berlin, Konigin-Luise-Strasse 49, 14195 Berlin,
Germany
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Abstract

For several billion years, bacteria have developed mechanisms to resist antibacterial substances. In mod-
e time, antibiotics are frequenty used in veterinary and human medicine for prevention and treatment
of diseases, globally still also for their growth promoting effects as feed additives. This complex situation
has evolved in acederating development and prevalence of multi-drug resistant bactetia in livestock and
people. Extended-spectrum beta-lactamase (ESBL) producding bacteria are resistant to a wide range of
B-lactam antibiotics. They are cutrently considered as one of the main threats for the treatment of infec-
tions in humans and animals. In livestock and animal products, poultry and poultty products show the
highest prevalence of ESBL-producers with CTX-M-1, TEM-52 and SHV-12 being the most common
ESBL-types in poultry. Eseherichia coli and Sabwonella spp. are the bactetia in poultty, which carry ESBL-
genes most frequently. ESBL-producing bacteria ate present at evety level of the poultry production pyra-
mid and can be detected even in the meconium of newly hatched chicks. The envitonment close to poultty
batns shows high prevalenee rates of these bacteria and contributes to an ongoing infection pressute with
further ESBL-types. Probiotics have been shown to successfully reduce ESBL-producers in chicken, as
well as ESBL-gene transfer. Other feed additives, such as zinc and eopper, increase the prevalence of
ESBL-producing baeteria when fed to animals. To our best knowledge, this is the first publication present-
ing a compatative overview of the prevalence of ESBL-types using data from different countties. To
reduce the hazard for public health from poultry earrying high numbers of ESBL-producers, preventive
measurements must include the surrounding envitonment and avoidance of antibiotic usage at all levels
of the production pyramid. The first results, of the reseateh on the impact of feed additives on the spread
of ESBL-genes, indicate the diet as a further, possible magnitude of influence.
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The Impact of Direct-Fed Microbials and Phytogenic
Feed Additives on Prevalence and Transfer of
Extended-Spectrum Beta-Lactamase Genes in
Broiler Chicken
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