Feeding strategies

a prerequisite to animal health

March 13-14th 2019
XXIV FEED CONFERENCE
Brno

Predrag Persak DVM
Chairman of the FEFAC Animal Nutrition Committee

2 LN oA 5
) WY A NVE AL AR AR b \ vy My iy
t N D 3 ‘A\,‘n Wy “\ K AR WY \'3\‘.\‘ ‘\: Sl N s \!R‘\“\VT- s
\ Y ¥ { \ \Q‘ \ AN e N S AR N \ PR ALASR
11 ‘\" \ ¥ \(5 R‘fd%‘}:)\ ﬂ ‘ﬂ"‘\\ _~\vt‘\‘:\ X R% i m \. R AN \\\\;:-\\\“&\ ‘“ \!\ .\LP\ .K(\ \ !\\ \\\\\b Q\‘h“\



EFSA-EMA opinion on AMR (January 2017)

Primary prevention reduces the introduction and
spread of microorganisms between farms (biosecurity
measures)

Secondary prevention reduces the transmission or
spread of microorganisms within a farm (farming
practices)

Tertiary prevention increases the ability of animals
to cope with these pathogens (animal resilience to
stressors)
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« Recognition of Animal Nutrition as a key prevention
tool of AMR

« Purpose is to help animals cope with pathogens

— Importance of nutritional balance and management
of diet transitions (especially piglets)

— Use of highly digestible protein sources, with proper
balance in amino acids

— Feed additives such as organic acids or probiotics
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FEFAC vision on Animal Nutrition

Animal Nutrition is now much more than just increasing animals’ performance: it is
also how to keep them healthy and feeling well and how to minimize their impact
on the environment. It is also how to make them deliver the animal products that
consumers want. In short, a compound feed is much more than the sum of its
ingredients. Investing in research on Animal Nutrition is essential to help EU
livestock farmers preserving the sustainability and resilience of animal husbandry.

A multifunctional science, delivering solutions to
a sustainable livestock sector

TARGETS
Resource efficiency
Maintaining animals healthy for healthy food products
Securing socially responsible livestock farming.
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Feeddrategy challenge’s survey 2018

% Eighty percent involved in antibiotic-free poultry production:
22 percent are 100 percent antibiotic free

24 percent 50 and 99 percent production is ABF
24 percent falls between less than 50 percent
ANTIBIOTICS

Greatest impact on Eighty percent of survey participants report having
their company’s feed .

Tt s ot' least some degree of ABF production. Cc.)mpored.
and, feed costs. with 2017 figures, there was an 8 percent increase in

respondents working in 100 percent ABF production.

Source: Watt Global Media — March 2018
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28 Ban of AGP's in the EU

t**

EZes What did we learn?

01 January 1999
Tylosin, Spiramycin, Virginiamycin, Zinc-Bacitracin

01 January 2006
Avilamycin, Flavophospholipol, Salinomycin, Monensin

Only 38%0b of Europeans is aware of the EU ban on the
use of antibiotics to stimulate rowth in farm animals.

Source: Special robarometer 478 — Report Antimicrobial Resistance, September 2018
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Challenge: how to support health in GIT and performance?

Solutlon Bundle of dlfferent actlons have to be conS|dered
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Animal nutrition — dynamic science

Animal nutrition(ist) = orchestra conductor
How to harmonize the different elements into a harmonious and pleases to the ear
piece of music which will result in a positive experience of the audience.

Auckland Symphony Orchestra — conductor Gary Daverne, 11/2012
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Meaning of Animal Health

Animal Health is a concept in Agricultural Science that ensures farm
animals are healthy, free from diseases and well catered for.

Animal health is very important because healthy animals make the
world a better place.

Animals play significant roles in the lives of people and communities
through being livestock for food production and pets for
companionship.

In human medicine health is often associated with the “absence of
clinical diseases”.

This definition cannot be applied to farm animals since animal
performance can be impaired without any clinical signs of
disease.
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The specific organism should be shown to be present in all cases
of animals suffering from a specific disease but should not be
found in healthy animals.

The specific microorganism should be isolated from the diseased
animal and grown in pure culture on artificial laboratory media.

This freshly isolated microorganism, when inoculated into a
healthy laboratory animal, should cause the same disease seen in
the original animal.

The microorganism should be reisolated in pure culture from the
experimental infection.
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BN Causes of diseases in animals

Disease (also known as sickness) is any process that
interferes with the normal functioning of the body.

1. Parasites
2. Microbes (germs)

3. Viruses
4. Bacteria

5. Fungi
6. Protozoa
/. Poisoning
8. Dietary problems
9. Metabolic diseases
10. Congenital diseases
11. Environmental Condition
12. Cancer
13. Allergies |
14 Degeneratlve dlsease CEAE
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4l Health = Gut health

Gut health encompasses a humber of
physiological and functional features
including NUtrient digestion and

absorption, host metabolism and
energy generation, a stable and appropriate
microbiota/microbiome, defense

mechanisms inciuding barrier function
and mucosal iImmune mechanisms, and
_ the INteractions between these components.

o Source: \Kogut MH, Arsenault RJ. Edi to ial: Gut health the new pa ad gm qn food ani mal pr oduct ion. Fr ont Vet Scl 2016 o
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GIT
BARRIER

MICROBIOTA |

DIGESTION
&
ABSORPTION

"a steady state where the
microbiome and the intestinal tract
exist in symbiotic equilibrium and
where the welfare and performance
of the animal is not constrained by
intestinal dysfunction”.

XXIV Feed Conference - Brno - 13/14 March 2019



Feed composition

Feed ingredients, nutrients and additives influence:
« Development of the digestive system

 Functionality of digestive system

« Development and functionality of immune system

» Development of microbiome

Factors that negatively impact the Gut health:
Certain types of dietary fiber

Trypsin inhibitor

Phytate

Lectins

Undigested protein in the distal GI tract
Mycotoxins

Pathogenic and putrefactive microorganisms
D|ets with poor nutrlent balance S ‘
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Feed composition

Gut friendly diets are:
reduced levels of fermentable protein in the hindgut,
apropriate level of fermentable fibers in the hindgut,
minimal buffering capacity,
negligible content of anti-nutritional factors (phytate,
arabinoxylans, beta-glucans, lectins, protease inhibitors, saponins,
tannins)
supply of beneficial compounds such as functional proteins and
peptides (IgG, EGF, lactoferrin)
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,Not all feed materials
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12,9%
Methode: VO (EG) 152/2009, I, A
Rohasch 54%
Methode: VO (EG) 152/2009, Iil, M
Rohprotein (N x 6,25) 41,2%
Methode: VO (EG) 152/2009, Ill, €
Rohfett B C 2,5%
i N Methode: VO (EG) 152/2008, Iil, H
'Y g ~ Rohfaser Wert wird nachgereic
Source:.FANON doo, Gut Health lecture tour, India 2018, Predrag Persak DVM . , Mathoda: VO (EG) 15212008, I, |

Urease-Aktivitat 0,33 mg

N/g-min

Meathode: \ UFA Bd.lll, Kap. 20.1



Feed composition

Dietary fiber comprises a group of heterogeneous fractions differing
in chemical composition and physical properties

Not a well-defined chemical entity

Defined by the methods applied for its analysis.

As a consequence of its resistance to endogenous enzymes digestion in the
small intestine, it is subject to bacterial fermentation in the large intestine.
Hence DF is well known for its prebiotic effect. In addition to the known effect
on the GIT microbiota, DF can also interact with host mucosa at all sites of the
GIT, modulating the immune function

| DF plays a crucial role in the complex interaction between the diet,

- endogenous enzyme and hence digestion and absorption, the host and the
GIT microbiota, all of which are considered key components for optimal
“gastrointestinal functionality”
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Feed composition

Properties of soluble, insoluble and fermentable fibres

Cell Wall Carbohydrates

(8T02) 1seUNOd :891n0S

B-Glucans FECITE Hemicelluloses Cellulose _L|gn|n :
Gums Poliphenolics
<
Neutral detergent fibre NDF
< >
Acid detergent fibre ADF
D R g
Crude fibre CF
B>
Non-starch polysaccharides
NSP
o EEEEE T CE R ETCr T PP LT LT P PEEETCEPEPEPD >
Soluble NSP Insoluble NSP
o R e T r e PP e L L L e E TP P EEPLELEE >
Soluble dietary fibre Insoluble dietary fibre

Total dietary fibre TDF



Feed composition

Properties of soluble, insoluble and fermentable fibres

( - N e - N o
Soluble fibre: Insoluble fibre: =

- Affinity for water to be dissolved for _ _ o
swell (gel-forming) * Not soluble in water — either | £

» Includes gums, pectins, mucilages, inert or fermentable =
and some hemicelluloses . Composed mainly of lignin, | &

 Decreases the rate of stomach .
emptying, increase intestinal transit, cellulose, hemlceIIUIoses_ ]
binds bile acids, enhances intestinal - Inert; fermentable: prebiotic

viscosity, can partially be fermented
in small intestine (pathogens can
multiply)

‘ s 174
Fermentable fibre:

« Resistant to digestion and
absorption in the small
intestine

« Broken down partially or
completely by bacteria in the

large intestine
Prebiotic
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Feed structure

Table 1. Overview of the different dietary treatments tested throughout the different chapters, and how they affected digesta. excreta and litter characteristics

Jejumum Digesta moisture Colon Excreta, 14/15 dofage Litter. 16 d of age Excreta. 34/36 d of

Diet Chapter Hypothesis viscosity Caeca Colon Osmolality Moisture A, Free water Moisture A, Moisture Free water

Corn 1,4 Good digestible, low NSP = = = T = 0 T = =

Wheat 1.4 Poor digestible, high NSP T = = = = = = = =

Starch 1 Increase starch in hindgut =

Enzyme 1 Improved digestibility =

MCFA 1 Improved gut health =

MgSO, 3.4 I[?crease osmolality in _ N N ’I\ Ny e _ _ 2 N
hindgut

MgO 3 I[?crease osmolality in 1 1~ A~ 2 A A
hindgut

MgCl 3 I[}crease osmolality in N N N N A N
hindgut

Coarse oat hulls 4 Improved digestibility = = $ = = Ji 3

Fine oat hulls 4 Particle size fiber = 4 = = = = =

Sepiolite 4 Water absorbent in - - - - - - -
hindgut

Low viscous CMC 4 Low viscosity = = T~ = 0 = =

High viscous CMC 4 H_igh ‘_f'iS.C_OSit}’a poor N - - - - = =
digestibility

= indicates no effect, I indicates increased. |, indicates reduced.

BROILER EXCRETA COMPOSITION AND ITS EFFECT ON WET LITTER Aspects of nutrition, Evelin van der Hoeven
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ped P 0 0 » DE <
eRop | 1 | 2 | 3| 4|5 |6 |7 |8|9]| 10| 11| 12
SBM ++ | + + + + + - - - + - +
PRODIGEST - + + + + + | ++ | ++ | ++ + ++ +
FEATURE | =™ | OP | op(u) | OF | OF(u) P OP | OF(u) | F(u) P+E F(u)+E OP+E
- ALW(42) | 3,23 | 3,30 | 3,02 | 3,30 | 3,18 | 3,44 | 3,24 | 3,54 | 3,47 2,97 3,29 3,25
S FCR(42) | 1,49 1,48 1,50 1,51 1,51 1,43 1,58 1,49 1,52 1,56 1,52 1,53
= (",,_- MORTALITY | 9 3 1 1 1 1 6 2
v}; K| pH(Caecum) | 65 | 6,0 | 6,2 |58 (59| 6 |65|64|64| 64 | 61 | 65
- q
g e 11,7 34(34(37(37(34(84(81(99| 34 | 99 | 34
et 11,941 |41 46|46|41|65(73[73| 41 | 73 | 41
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» Large particles — retention time, gizzard development
« Small particles — rapid passage, gut health issues
* Pellet vs mash

« Coarse vs fine

The muscle gizzard and its functionality are crucial for nutrient
absorption, FVW and intestinal health.

GIZZARD GIZZARD

GRINDS AND MIXES, FEED NOT WORKING, LOW
PARTICLE SIZE REDUCED DRY MATTER CONTENT
BEFORE PASSING INTO FEED PARTICLE SIZE
INTESTINE, HIGH DRY NOT CHANGED BEFORE
MATTER CONTENT PASSING INTO INTESTINE:

REDUCED ABSORPTION

INGESTION INGESTION

(MOUTH VIA CROP} {MOUTH VIA CROR}
-

PROVENTRICULUS PROVENTRICULUS
SMALL CAPACITY ALLOWS LARGE CAPACITY REDUCES
ADEQUATE GASTRIC ACTIVITY CONTACT WITH CONTENT

Coarse feed stimulates stomach development Finely ground feed reduces stomach stimulation,

and function. X development and function. . A\ .

N YO ) ‘ " \ ’ ! y - "
- Souré'e, ‘Zaﬂ Desant (201 1): The NutriOpt System : : o
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Particle size

Influence of the distance between press roller and die on
the particle size distribution in the pellet

~
o

62 62

o

o

o
|

o
|

% Particles > 1 mm diameter

= N W b U1 O
o

o
|

broiler standard diet  broiler diet - 1.5 mm broiler diet - minimum
distance press roll to  distance press roll to

B mash u pellets die die

Source: KLEINE KLAUSING, H. (2011): Aspects of feed structure and technological treatment of grain on intestinal heaIth
IFF Feed Processmg Conference at Vlctgm Internatlonal 2011 Cologne 03 May 2011 -

‘. S N LA » A SN NS |
\\ \’»N *Ag\ d ,'\- \ '\“’&"“‘( " ‘\\1"3.:\’ \‘\\ Vi # \“‘L‘ ‘ ‘l;‘

*" AT A i Rl \‘}"h\‘k“ AN \.\mweeawmmmhm?m Noofan

B
N



EFFECTS OF PHYSICAL FORM OF DIET ON

Feed Fo rm DUQDENAL HISTOLOGY OF lBROILERS

Patricia Barbosa Lacerda’, Alessandra Reigada Eliezer Gomes de Azevedo?,
Alexandre Lemos de Barros Moreira Filho!, Patricia Emilia Naves Givisiez?,
José Humberto Vilar*, Fernando Guilherme Perazzo Costa3

Variable Treatment
Mash Pelleted Expanded-pelleted CV%
Villus height (um) 947 1+90.2c 1046.5+996a 9944 +947b 9.52
Crypt depth (um) 765+85a 778+ 86a 787 +87a 11.07
Villus:crypt ratio (um/pum) 125+17b 136+18a 128+17Db 13.35
CONCLUSION

Pelleted and expanded-pelleted diets
improved duodenum histology parameters in
broilers at 42 days of age.

Evaluation of the effects of processing technologies on digestion of NSP is hampered
by the potential shift of polysaccharides recovered in the fiber fractions of common,
gravimetric, fiber analysis methods such as CF, NDF, or ADF.

Mechanical modification — up to 6 or 7 percentage units

Dry thermal processes — minor impact on physicochemical properties of
feedstuffs.

Hydrothermal processes — 4 to 16 percentage units.
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Keallkg y/ B Unprocessed

B Processed

Young blrds - Adult birds |

A Source FANON/Agrlmex P[edrag Persak DVM, Belfeed B 1100 MPp,01%2016
TR W “1 A .**\\ RS ARETI V R I ATl e 43';5

Q'\ \ﬁ%\ ﬁ' y )\ " \.‘? I w “,'I. '\; ‘-.\~ \\.' “,\ 2 ‘\”\, \l‘\‘.‘:k‘;\‘ ,.,.‘ R Lk . R.
‘g&‘hkt, Heas Wl CRETAE v\o)\») \\n{im F dm&mml /14 Marcl




Microbiota
Early colonization !

Factors that '|nfluence GIT microbiota ...

Feeding practices

Imbalanced diet (excess of protein, starch or fructose)
Stress (thermal, transport, regrouping, overcrowding)
Poor management

Poor hygiene conditions

—— While high microbiota diversity has been linked to higher
‘ resilience in adult animals, low diversity has been
associated with gut health problems.

Lower microbiota diversity in young animals seems to be
benef|C|aI for developlng towards an adult status
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Gut microbiota

Phylum

A

1. llleum

1. llleum 1. llleum

1. llleum

N AR &

7 days old ‘ 35days old

2. Cecum 2.Cecum 2. Cecum 2.Cecum
L 7 &
N
B Firmieutes Others B cnterobacteriaceae Cl Sutterella.ceae
. Proteobacteria . Clostridiaceae . Bacteroidaceae = Lactloba.:IIaCTae dial
Bacteroidetes - Ruminococaceae . Lachmospiraceae . s;;:::;::aiosm s
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~stcjfl.lrce: Vortfég R. Bailey, Aviagen (2017) Aviagen Vet School India
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IMMUNIT

Animal and microbiota form a ‘superorganism’ and immune system is not a killer, but a
force that shapes homeostasis in the superorganism.

Dietary protein important nutritional factor for maintaining immune
homeostasis in the GIT.

Proteins and protein hydrolysates, originating from the digestion of
various digestive enzymes, or from microbial fermentation, are
absorbed by the intestinal epithelial cells and influence the GIT
immune competence and immune homeostasis.

Feed can modify the GIT microbiota composition and metabolism
modulating the production of antimicrobial peptides that can interfere
with the growth and the adhesion of pathogens.

Feed have local and systemic effect on the immune function by:
 |ocal activation of immune cells
. promotlng the mlgratlon of i |mmune cells in bIood
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Key points

« There is no one single, stand alone, effective
solution which can replace ATB use in animal
production.

— Multidisciplinary approach - everyone have to
make additional efforts.

— With proper animal nutrition, the right ingredients,
processing and feeding programs we can have a
weapon to ensure animals with maximized
natural resistance against pathogens.

— Feed solutions only make sense in farms with good
hygiene management.
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Thank you very much!




