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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? 
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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.  
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General Adaptation Syndrome, Selye 1950  
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Biological sense 
STRESS is the 
interaction between 
damage and defense 



Naturally, farm animals are challenged by different stressors 

 “All farm animals will experience some level of stress during their 
lives. Stress reduces the fitness 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 : 
I. Inadequate nutrition 
II. Deprivation of water/ or feed 
III. Heat/Cold 
IV. Overcrowding 
V. Handling ( interaction human manipulation) 
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“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. 
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Schematic representation of intestinal anti-inflammatory reflex 
(Niewold  2014) 
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Effect of noradrenaline on the growth of 
Campylobacter 
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“Stress and the Gastrointestinal Tract” 

 Stress releases catecholamine  and  this results in: 
 

I. Decreased gastric acid production 
 

II. Delayed gastric emptying 
 

III. Accelerated intestinal motility 
 

IV. 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. 
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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. 
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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 

Travelling to 2030;  via S.E.T 
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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) 
 
Favourably affect the characteristics of feed or animal products  
 Favourably affect the colour of ornamental fish and birds 
 Satisfy the nutritional needs of animals 
 Favourably affect animal production, performance or welfare 
 Have a coccidiostat or histomonostatic effect 

 
 
 
 

27 /8/2014, Copenhagen  



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? 
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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. 
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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 

Big Dutchman 
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 Gestation sows in free stalls 
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Assessment of alternatives substances  



Andrew Chesson 

Animal nutrition and Gut microflora 
interactions (Animal protection) 
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Mucosal surfaces place for “dialogue” 
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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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Nutritional and other studies, some 
examples 
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Some factors affecting wet litter in commercial 
poultry flocks 
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Wet 
litter 

Leaking 
drinkers Poor 

ventilation 

High dietary 
 K or Na 

High dietary 
saturated fat Poor litter 

absorption 

High 
stocking 
density 

Microbial 
enteritidis 

High 
humidity 

Williams  2005 
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Williams, 2005 
Integrated disease management by maintenance of gut integrity 

Presenter
Presentation Notes
Williams, 2005Necrotic 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 integrityChoct (2006) Australia, Gordon Memorial LectureGut health intimately associated with: Macro & micro structural integrity Immunology  Microbiology Nutrient supplyInfluenced by hygiene conditions, feed additives & stressSubclinical infections (like Necrotic Enteritis) compromise the gut health
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 BW 
 

29 d 

FCR 
 

0-29 d 

E. lesions  
Sum 
 (21d) 

Viscosity 
cps 

(14d) 

Not challenged 1457 1.53 0 14.9 
 
Challenged 

    

    Control 1400 1.58 6.8 9.8 
    Monensin 
    Enzyme 

1443 
1421 

1.49 
1.53 

3.4 
4.3 

8.9 
4.7 

    M + E 1513 1.49 3.5 5.6 

Inoculation 
Monensin 
Enzyme 
Interaction 

* 
** 
* 

NS 

* 
** 

NS 
NS 

** 
** 
** 

NS 

* 
NS 
* 

NS 

 
Francesch et al., 2008 

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



Examples : Efficacy assessment on immune  processes 
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2010 Poultry Science 89 :2597–2607 



IMMUNOLOGY, HEALTH, AND DISEASE 
Limited Treatment with β-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. Tellez† 

*USDA, Agricultural Research Service, Poultry Production and Product Safety Research, 
and Department of Poultry Science, University of Arkansas, Fayetteville 72701 
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B- galactomanan and Saccharomyces cerevisiae modulate 
Immune response in pigs 
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B- galactomannan and Saccharomyces cerevisiae modulate 
Immune response in pigs 
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Probiotics  ( Direct feed microbial) 
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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” 
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114 95 
49 

62 
54 

34 

474 

421 

131 

direct WOS-Endnote full article found for data extraction

Probiotics / Poultry 
Total number of references Bacillus spp. Saccharomyces spp.

91 64 38 

51 
47 

22 

399 

258 

113 

direct WOS-Endnote full article found for data extraction

Probiotics / Pig  
LAB (Lactococcus / Pediococcus / Bifidobacterium / Enterococcus /
Lactobacillus)

Saccharomyces spp.

Bacillus spp.



Evolution of  main parameters measured in probiotic poultry  and 
swine studies 

27 /8/2014, Copenhagen  

0

10

20

30

40

50

60

1995-20002001-20052006-20102011-2014

Performance

GIT functionality,
digestibility and
morphology

Immunology

Haematological
and enzymatic
parameters

Microbiota

0

2

4

6

8

10

12

14

16

18

Performance

GIT funcionality,
digestibility and
morphology

Health status
(diarrhoea and / or
ammonia
emmissions)

Immunology

Haematological
and enzymatic
parameters

Microbiota

Poultry Swine 



2/4 

2/5 

10/13 

11/13 

Enhance gut development

Lower gut pH

Improve Digestibility

Boost Immunity 0/1

Control enteric pathogens

Improve Health status (lower
incidence of diarrhoea  /
lower ammonia emmissions)

Example of Targeting microbiota / Bacillus spp 

Bacillus spp / poultry 

 
 
 
 
 
 
Bacillus spp / swine 
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Suggested End-points  for demonstration of efficacy on Animal 
welfare   
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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 ? 
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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 ? 
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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.   



Monogastric Nutrition subprogram  
27 /8/2014, Copenhagen  
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