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Animal welfare/ Scientist discussion




The objective of the presentation is :

Improvement of performances through gut health is AW indicator?

Is the health improvement easily measurable?
What are the main indicators to be considered?
Can these indicators be connected to animal performance?

How is gut immunity involved in animal performance?




What does animal welfare mean in a regular farm?

Stress induces a General Adaptation Syndrome ( Selye 1950).

Stress affects the hormonal control of metabolism, reproduction,
growth and immunity.

Conclusion: the animal adaptive response to stress is the integration
of multiple, often interactive, hormone responses that directly affect
health and well-being.




General Adaptation Syndrome, Selye 1950
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Naturally, farm animals are challenged by different stressors

= “All farm animals will experience some level of stress during their
lives. Stress reduces the fithess of an animal, which can be simply
expressed through failure to achieve production performance
standards or targets, or more drastically, through disease and death”
(Mario Rostagno 2009).

= Stress factors which affect animal production :
|.  Inadequate nutrition

Il. Deprivation of water/ or feed

lll. Heat/Cold

V. Overcrowding

V. Handling ( interaction human manipulation)




“Stress and the Gastrointestinal Tract”

The enteric nervous system (ENS) is an integrated network located
within the wall of the gastrointestinal tract. ( Brain-Gut interaction).

Stress may not only be responsible for functional disorders, but may
contribute to inflammatory disorders and infections of the
gastrointestinal tract.

Neurotransmitters play a role in animal responses to
challenges/stressors ( Noreadrenaline-naturally intestinal
mucosal).

There is crosstalk between neuroendocrine and immune systems.

An imbalance on these systems in response stress can lead to
significant changes in immune response and consequently
susceptibility to infection.




Schematic representation of intestinal anti-inflammatory reflex
(Niewold 2014)

compounds

-
macrophage

Figure I - Schematic representation of the intestinal anti-inflammatory reflex. Feed compounds can give a pro-
inflammatory (+) stimulus to enterocytes and macrophages. This leads to the production of pro-
inflammatory mterleukins (ILs), which also reach the bramn. A down (-) regulatory signal 1s returned
to the intestine through the nervus (N.) vagus. Adapted after Niewold, 2013.

II. BIOMARKERS FOR GUT HEALTH IN POULTRY




Effect of noradrenaline on the growth of
Campylobacter
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Figure 2. Effect of noradrenaline (100 pum) on the growth of C. jejuni in iron-restricted media (DMEM containing 10% serum.).
Closed circles show the growth profile of the control cultures. Open triangles show cultures plus noradrenaline. Data from Thomas et al.

(unpublished).




“Stress and the Gastrointestinal Tract”

= Stress releases catecholamine and this results in:

|.  Decreased gastric acid production

ll. Delayed gastric emptying

lll.  Accelerated intestinal motility

I\/. Accelerated colonic transit

Consequently increased pH in the stomach increases probability of
survival of food borne pathogens ( E. coli, salmonella and
Campylobacter) and colonization of the gastrointestinal tract.




Feed intake / Neuroendocrine control of appetite
during the stress response

# Feed intake is necessary for the growth and survival of all animals,

it is important for us to understand how common stressors reduce
feed intake at the biochemical level, with the hope of someday being
able to prevent or diminish appetite loss and subsequent reduction
in the growth , health and well-being of animals.




New European model of animal production
since 2002

= Animal Production should be sustainable in the
EU and based on:

Animal Protection
Consumer Protection
Environment protection




Feed additives

Regulated By EC 1831/2003

Substances, micro-organisms or preparations, other than feed
material and premixtures, which are intentionally added to feed or
water in order to perform, in particular, one or more of the
functions mentioned in Article 5(3)

v/ Favourably affect the characteristics of feed or animal products
v' Favourably affect the colour of ornamental fish and birds

v/ Satisfy the nutritional needs of animals

v' Favourably affect animal production, performance or welfare
v’ Have a coccidiostat or histomonostatic effect



Outline questions

Why Animal Welfare criteria are not yet implemented in Feed
Additive evaluation?

The concept of Animal Welfare is under revision in EU.
Strategies are in progress 2012-2015.

Which parameters are much more accepted by farmers in order to

consider Animal Welfare benefits ?

Feed additives, may they play a role on animal welfare
assessment?

Feed additive have to be evaluated under Good Health conditions?




A zootechnical additive is any additive used to favourably affect
the performance of animals in good health, or to favourably affect
the environment
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EFSA Scientific opinion /Self-task FEEDAP/ 2008

The purpose was to :
.- examine the scientific basis for the existing functional groups

.- propose, if necessary, based on this review, the establishment of
additional functional groups ( or categories).

» Potential new categories
1. Additives which favorably affect animal welfare :
Metabolic regulators, Immuno-modulators, Detoxifiers.

2. Additives which improve product quality :
Microbial contamination controllers, Nutritional value enhancers,
Sensory additives.




27 /8/2014, Copenhagen

How to improve AW at the farm level

1.- Improve management of animals.

2.- Better knowledge of Feeding
programs and feed composition.

3.- Supplementation of diets with
alternative additives to AGP.
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Enriched Cages for laying hens
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Pig production 2030

EuroTier 2012
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Gestation sows in free stalls
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Assessment of alternatives substances




Animal nutrition and Gut microflora
interactions (Animal protection)
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WAR AND PEACE AT MUCOSAL REVIEWS
SURFACES

Philippe J. Sansonetti

Abstract | That we live with numerous bacteria in our gut without any adverse effectsisa
remarkable feat by the body’s immune system, particulary considening the weslth of sensing
and effector systems that are avalable to tigger inflammatory or innate immune responses to
microbial intrusion. So, a fine ine seems to exist between the homeostatic balance maintained
in the presence of commensal gut flora and the necessanly destructive response to bactenal
pathogens that nvade the gut mucosa. This review discusses the mechanisms for establishing
and controlling the ‘diglogue’ between unresponsiveness and intiation of active mmune
defences in the gut. 51 ws pacem, para beflum. (f youwish for peace, prepare for war,)

REVIEWS

Fiare 1| Expression of TLRs and NOD2 by luminal
surfaca versus crypt epithedial cells in the small intestine.
This schame shows the probable difierences between the
epithedal cels &t the luminal surface and those inthe aypts

of the gut in temns of their expression of patterm-recogrition
recapiors — such as TolHike receptors (TLAS) and nuclectide-
binding oligomerization dormain NOD) proteins — for sansing
the presence of microorganisms through their pathogan-
ssswaad miolecuiler patiems. Topl\:oecxshemcdsa'd

NATURE REVIEWS | IMMUNOLOGY VOLUME 4 | DECEMBER 2004 | 053




Mucosal surfaces place for “dialogue”

The intestinal epithelium : an interactive barrier
.- Physical barrier
- Innate immunity

.- Adaptive immunity

Crosstalk between commensals and mucosae

Crosstalk between pathogens and mucosae

Philipe J. Sansonetti 2004




Alternative feed additive products

= Organic acids

= Enzyme preparations

= Micro-organisms (Probiotics)
Oligosaccharides (Prebiotics)
Immunity enhancers

Highly available minerals
Herbs and essential oils
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Some factors affecting wet litter in commercial
poultry flocks

Leaking
High drinkers Poor

humidity l ventilation

™~

Microbial

enteritidis High dietary

K or Na

High

stocking High dietary
density Poor litter saturated fat

absorption

Williams 2005




Williams, 2005
Integrated disease management by maintenance of gut integrity



Presenter
Presentation Notes
Williams, 2005
Necrotic enteritis was first recorded by Bennetts in Australia in 1930, but not fully characterized until 1961 in UK by Parish. However, it did not emerge as a worldwide problem until the end of the 20th century.

Integrated disease management by maintenance of gut integrity

Choct (2006) Australia, Gordon Memorial Lecture
Gut health intimately associated with:
 Macro & micro structural integrity
 Immunology 
 Microbiology
 Nutrient supply
Influenced by hygiene conditions, feed additives & stress

Subclinical infections (like Necrotic Enteritis) compromise the gut health


To cite this Artide Williams B BJ{2005) Intercurrent coccidicsis and necrotic enteritis of chickens: rational integrated
discase management by maintenance of get integrity’, Avian Pathelogy, 34: 3, 150 — 130

To link to this Article: DOI- 10.1080/03079450500112195

URL: http://dx doi.org/10.1050/03079450500 112195

Figwe L  The intercwrent coccidiosis-NE spndrome: a network of potentinlly imporient pachophysiological medicimal, meiritional and rushandry foctors. Thase with solid-line arrows aned ellipres are bene ficial
in conirolling disase, those with doshed-line arrows and e Qipses impart high disease ride. Major high-rid relvtionships are shown by dowlde-line arrows. AGE antiliotic growth prometer CIA, chick infectios
andemia; CEP competitive exclision produet; Gp, Clostridium perfringens; TBD in@etions bursal disease; MO Marek's disease; NE necrotic enteriiis,




Effect of xylanase and/or monensin on performance, coccidiosis
infection and digesta viscosity of chickens challenged with Eimeria spp.

BW FCR E. lesions Viscosity
Sum cps
29d 0-29d (21d) (14d)

Not challenged

Challenged
Control
Monensin
Enzyme
M+ E

Inoculation

Monensin

Enzyme
Interaction

Francesch et al., 2008




Examples : Efficacy assessment on immune processes

Contents ists available at ScienceDirect

Veterinary Immunology and Immunopathology

ELSEVIER journal homepage: www.elsevier.com/locate/vetimm

Short communication

 1-4 mannobiose enhances Salmonella-killing activity and activates
innate immune responses in chicken macrophages

Masahisa Ibuki?, Jennifer Kovacs-Nolan®, Kensuke Fukui®,
Hiroyuki Kanatani®, Yoshinori Mine"*
 RED Institute, Fuji Ol Ltd,, T Sumiyoshi-Cho, lzumisano-Shi, Osaka 598-8540, Japan

b Department of Food Science, University of Guelph, Guelph, Ontario, Canada N1G 2W/1
Tsukuba R&D Centre, Fuji Oil Ltd, 4-3, Kinunodai, Tsukubamirai-shi, Ibaraki Pref, 300-2497, Japan

M. Ibuki et al. / Veterinary Immunology and
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Fig. 1. Effect of MNB on phagocytic activity of chicken macrophages. MQ-
NCSU cells were treated with increasing concentrations of MNB for 2 h,
followed by incubation with fluorescein-labeled E. coli BioParticles. Data
shown are mean + SEM. Results are expressed as % phagocytosis relative
to untreated cells. *P< 0.05 compared to untreated cells.




Table 4. Effects of yeast cell wall (YCW) on the relative
This artice was dowrlcaded by: [IRTA Mas de Bover] lymphoid organ weigﬁtl and the delayed cutaneous

gjnﬂrlﬁ:ulﬁ?laﬁ 0343 hypersensitivity reaction of chicken 2 inoculated with 1.PS of E. coli
lher: Taylor & Francis

Inform Lid Registered in Encland and VWales Registered Number: 1072334 Registered office: Mortmer : d
House, 37-41 Mortimer Street, London WIT K, UK 21 d (g/100 g of body Delaye
cutaneous

weight)
" . hypersensitivity
- British Poultry Science Bures Cetion 14 d
RIS - PRSI S .

POULTRY Puht?mhmddmb,rplmmmhomfurautmmmbscrphmnfumatm Effect Spleen  of Fabricius (mm)

SCIENCE

Immune-modulatory effects of dietary YCW
Saccharomyces cerevisiae cell wall in broiler 0 mg/kg

0.125 0.290 0.301

I . L 500 mg/ kg 0.112 0.304 0.441
chickens inoculated with Escherichia coli IPSE coli

ipopolysaccharide Without challenge 0.117 0.331 0.326
R Morales-Lopez " ), Bfau® With challenge 0.120 0.263 0.416

* IRTA - il Hutrition, Health and Welfare, E-43120, Constan, Spain YOW LPS-E. coli
Accepted author version pasted online 11 Mar 2013,Published onfine: 07 May 2013, No No 0114 0.348* 0.238¢

Yes No 0.120 0.314* 0.414*

No Yes 0.136 0.232" 0.365"

Yes Yes 0.105 0.294* 0.467*
SE 0.016 0.024 0.050
Source of variation (F)

YOW 0.42 0.53 0.01

LPS-E. coli 0.84 0.01 0.13

Interacton 0.24 0.031 0.44

"n = 11 chickens.

*n = 8 chickens.

* PWithin a column, values not sharing a common superscript letter are
significantly different (F =< 0.05).




Immune responses to dietary B-glucan in broiler chicks
during an Eimeria challenge

C. M. Cox.* L. H. Sumners.* S. Kim,* A. P. McElrov,* M. R. Bedford,t and R. A. Dalloul*!

*Avian Immunobiology Laboratery, Department of Anémal and Poulfry Sciences, Virginia Tech, Blacksburg 24061;
and fAB Vista Feed Ingredients, Marlborough, Wiltshire, SN8 JAN, United Kingdom
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Tntestinal sectinm
Figure 1. Effect of B-glucan supplementation on gross Intestinal lesions scores of Cobb 500 brodler chicks on d 14 (6 d post Eimera infectlon).

Data are represented as least squares means + SEM. YOT = Aucoferm YG'T, Saccharomyces cerevimae-derved B-glucan. There was a slgniflcant
affect of dietary treatment in the duodenum (*F = 0.04) and |elunum (**F = 0.02).

2010 Poultry Science 89 :2597-2607




IMMUNOLOGY, HEALTH, AND DISEASE
Limited Treatment with B-1,3/1,6-Glucan Improves Production Values
of Broiler Chickens Challenged with Escherichia coli
G. R. Huff,* W. E. Huff,* N. C. Rath,* and G. Tellezt
*USDA, Agricultural Research Service, Poultry Production and Product Safety Research,
and Department of Poultry Science, University of Arkansas, Fayetteville 72701

O Control M E. coli

[0 Control M E. coli
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Bursa weight/BW X 100

Control 7d 25d
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B- galactomanan and Saccharomyces cerevisiae modulate
Immune response in pigs

BCVI

P
B-Galactomannan and Saccharomyces cerevisiae var. boulardii A
Modulate the Immune Response against Salmonella enterica Serovar
Typhimurium in Porcine Intestinal Epithelial and Dendritic Cells

Roger Badia*" M. Teresa Brufau,” Ana Maria Guerrero-Zamora,” Rosil Lizardo,” Irina Dobrescu,” Raguel Martin-Venegas,*

Ruth Ferrer,” Henri Salmon,? Paz Martinez,” and Joaquim Brufau®

Institut d Riecerca | Tecnologia Agroalimentaries (RITA), Animal Production, Constanti, Spein; Immunologla Aplicads, institut de Biotecnalogla | de Bomedicna (IBE)
Univershat Autonoma de Barcelona (UAS), Bellaterr, Spain® Dapertamert de Fisiologla, Facuitat de Farmacia, Universitat de Barcalona (UE). Barcelona, Spairf; and
Institut Kational de 3 Recherche Agronomigue (INRA), LR B2 Infectiokogle Animale et Sanie Publique, Mouallly, Tours, France?

BN and Saccharomyces-Moduiated Immun Resparse

Medium  AGM  Salmenella 0.1 0B

FIG 2 nteraction of Safmanefla with BGM or 5. cerevisine var. boulardii on the surface of 1P1-21 cells ssessed by scanning electron micrascopy. Images show
Salmaneila attachment on contral [P1-21 cells (A}, Sabmonella with 5. cerevisiae var. boulardii (B and C), control BGM (D), and Salmanella with $GM (E and F).

o
Medlom  Scb Salmoneliandd 0.2 9

Saimanella + Sch (MOI)

FIG 1 Cell-ssociated Salmonefla on [ECS in the presence of AGM or & cerevisiae var. boulardii (3ch). Adherence andfor invasion of Sabmanela on 15Cs
cocultured with BGM (A) or 3 cerevisiae var. boulardii () 15 Inibited In 2 dose-dependent manner. Diata (n = 5) are expressed as mean percentages + standard
deviations (S0). Columns within each histogram with no commion superscripls are significantly different (P < 0.05).




B- galactomannan and Saccharomyces cerevisiae modulate
Immune response in pigs

Badia et al.
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FIG 3 Effects of 5. cerevisiae var. boulardii (Scb) and BGM on cytokine and chemokine mRNA expression in IECs cultured with Salmonella. IECs (1 % 10°
cells/well) were cocultured with S. cerevisiae var. boulardii (3 yeast cells/cell) or BGM (10 pug/ml) with Salmonella (MOI of 4) for 3 h. Data (n = 6) are presented
as means of mRNA relative expression = SDs. Columns within each histogram with no common superscripts are significantly different (P <2 0.05). Results are
representative of 3 independent experiments. [, control; W, Salmonella.
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Probiotics ( Direct feed microbial)

Preliminary update on functionality of probiotics in poultry and
pig feeding.

Functionality of probiotics application, review from 1995 until
now.




Scientific probiotic studies in monogastric animals published
since 1995 until now. Data bases from “Web of Science Core
Collection”

Probiotics / Poultry Probiotics / Pig

B Total number of references = Bacillus spp. B Saccharomyces spp. M LAB (Lactococcus / Pediococcus / Bifidobacterium / Enterococcus /
Lactobacillus)
B Saccharomyces spp.

= Bacillus spp.

direct WOS-Endnote full article found for data extraction direct WOS-Endnote full article found for data extraction




Evolution of main parameters measured in probiotic poultry and

Poultry

1995-20002001-20052006-20102011-2014

swine studies

==¢==Performance

={l=GIT functionality,
digestibility and
morphology

== |mmunology

== Haematological
and enzymatic
parameters

~(Microbiota

Swine

/

¢—Performance

== GIT funcionality,
digestibility and
morphology

—0-Health status
(diarrhoea and / or
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Example of Targeting microbiota / Bacillus spp

Bacillus spp / swine

Bacillus spp / poultry

B Enhance gut development

B Lower gut pH

B Enhance gut

development B Improve Digestibility

H Lower gut pH 0/2

B Boost Immunity 0/1
= Improve Digestibility

B Boost Immunity m Control enteric pathogens

m Control enteric

pathogens ¥ Improve Health status (lower

incidence of diarrhoea /
lower ammonia emmissions)




Suggested End-points for demonstration of efficacy on Animal
welfare

In vitro studies: most of the experiments conducted until now,
however they are essential for the first step.

In vivo studies: to conduct studies with animals under
certain conditions and to assess the benefits of the products
on the mucosal and epithelial cells from intestine.

Morphology, Immunity reaction and Microflora development.

I.e. Blood analysis .- cortisol, heat shock protein, neutrophils
/lymphocytes,

i.e. Mucosal .- epithelial morphology, innate immunity of IEC.
i.e. Microflora .- Reduction of zoonotic bacteria population.

The animal performance studies may be also involved in
order to justify the interaction between AW and performance
improvement.




Are we able to answer all the questions generated ?

Improvement of performances trough gut health is AW indicator?
Is health improvement easily measurable ?

What are the main indicators to be considered ?

Can this indicators be connected to animal performance ?

How is gut immunity involved in animal performance ?




Are we able to answer all the questions generated ?

The most important action will be to understand the interaction
between Animal welfare and the concept of stress and the
physiology of the gastrointestinal tract.

Animal health improvement is difficult to assess , especially
when we are dealing with benefits of Feed Additives in order to
satisfy Animal welfare indicators.

The indicators should be clearly well identified under stress
conditions first.

Immune indicators must be considered to determine the degree
of animal defense in order to prevent damage by the stressors.
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