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OcobeHHOCTU NULLLEBAPUTENBHOMN
CUCTEMbI NTUL

-OTcyTcTBMe 3y6H0B
-Hannume 306a
-KopoTkuit n/B TpakT
-OepmeHTaumna B Cnenblx
OTPOCTKAX
-Penepucrtanbtuka




HenyaouyHO-KMLWEYHbIN TPaKT

-Knwe4yHuK — 3a10r NnpoaAyKTUBHOCTU NTULbI

-'-KKT — oOCHOBHOW Oapbep Mexay BHELIHEN
cpeaou U OpraHN3mMom

-B XXKT cocpepotovyeHo 70% MMMYHHbIX K/1ETOK
-"KT noaBepraetca uenomy pAaay HeratuBHbIX
BO34EeNCTBUU

*BTOPKEHUA NATOreHoB
*MHTOKCMKALMN KOPMOBbIMU TOKCUHAMM
*BpegHble meTabonuthbl

*abpa3nBHble KOMMNOHEHTbI KOPMOB
Alitech
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Pa3Butue BOPCUHOK - NAOLWAAb NOBEPXHOCTU

— [1BeHaguaTtun
epcTHan

TOLWAA KALWWKA

NMopB3poLWHanA
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ANNHHA BOPCUHOK

[1BeHaauaTMNepcTHanA Tow,as KMLWKa MoaB3aoLWHaA KMLWKa
KMLLKA

I nnHa BOPCMHOK ymeHbLluaeTca ot 1.5mm — 0.4mm



Meneposbl bAALLKK




N3meHeHnA B NTULEBOACTBE

3a nocnegHue roapl

e AuyHaga nTmua: Ha4vano 1980-x — 240 aunu/ron
Llenb ceroaHAa 500 anuy 3a 100 Hepenob

e BbipawmBaHue bpomnnepa maccou B 2 Kr B8 1979
rogy 3aHMMano 72 aHa, ceroaHsa - 35 AHeu

CerogHa 6pounep ysenunymBaeTr maccy B 4,5 pa3 3a
nepsyto Heaento n Ha 5000% K Bo3pacTty B 5 Heaenb

Alitech’



JBontouma vs CeneKkums

Alitech’



[lepeBapuBaHuE B KKT

OESOPHAGUS
MECKEL'S
DIVERTICULUM K'DNEYS
GALL BLADDER
LIVER CAECA x

crRoP——"7

PROVENTRICULUS /Y
GIZZARD CLOACA
PANCREAS

Aiitech’

DUODENUM JEJUNUM ILEUM



Coaeprmmoe cnenbiX OTPOCTKOB,

LLBET M KOHCUCTEHLMA Nitech



“Hecneumndunyeckmum sHTeput”,

HenygouyHo-KuLeyHble 3aboneBaHuA
HEeyCTaHOBNEHHOM 3TUO10TUMN,
XapaKtepumsyuwmeca HapylweHnem B
cocTaBe MUKpoOMOLEHO3a KULLIEYHUK],
BOCMaJieHUemM N Anapeeun

YcBOoeHMe NUTaTeNbHbIX Bew,ecTB yxyalaerca!

Alitech’



MaHKpeaTnueckan cekpeuua u pepmeHTaTUBHAY

aKTUBHOCTDb LETOYHOW KaeMKU YBe/IMUNBAETCS
BO3pacToOM |

e YCBOAEMOCTb NPOTENHA. YyBe/INYNBAETCA C

BO3pPaACTOM
- Ha 4 peHb: 70-80%; Ha 21 aeHb: 90%

e YcBOAEMOCTb NNNNAOB: yBe/In4nBaeTCAa C

BO3pacTom

-OrpaHUYeHHbIN CUHTE3 INNas3bl

-HepocTtaTouyHasa cekpeuua Kenuu
Atech’



Llenb: yBennyeHme ycBoasemMoCcT NPOTENHA

Hencnonb30BaHHbIM NPOTENH CAYKUT NUTATENbHbIM
cybctpatom ana Clostridia perfringens.

Mpoteonntnueckme pepmeHTbl (Onnzaim Bernpo)

Alitech’



HeratusHoe sauaHue

MUNKOTOKCUHOB HA NTULUY

*KuniwevyHaa mopdoaorus
*Mukpodpnopa KMWe4YHMKa
‘KIMMYHUTET

Alitech’



MMUKOTOKCHUHDI MOTYT Bbi3BaTb NOPaXKeHUA
ANMNTE/INa/IbHbIX K/1IETOK KUWEeYHUKa




HKU3HEHHbIN LUK SHTEPOLUTOB

MUcxopHble KNeTKu



MWKOTOKCUHbI U UMMYHUTET

MoTpebneHne onpeaeneHHbIX MUKOTOKCUMHOB B
KOHLLeHTPaLMAX, He Bbi3bIBAOLWMX KIUHUYECKUX

MMKOTOKCUKO30B, noaasasieT  MMMYHHYIO
GYHKUMIO U CHUMKAOT PE3UCTEHTHOCTb K

MHPEKLMOHHbIM Boe3HAM.

Aitech’



OPEN @ ACCESS Freely available online @‘ PLOS |one

The Mycotoxin Deoxynivalenol Predisposes for the @
Development of Clostridium perfringens-Induced CrowsMark
Necrotic Enteritis in Broiler Chickens

Gunther Antonissen?*, Filip Van Immerseel’®, Frank Pasmans'®, Richard Ducatelle’,
Freddy Haesebrouck', Leen Timbermont', Marc Verlinden', Geert Paul Jules Janssens3,

toxin transcription of Clostridium perfringens. In conclusion, feed contamination with DON at concentrations below the
European maximum quidance level of 5,000 pg/kg feed, is a predisposing factor for the development of necrotic enteritis in
broilers, These results are associated with a negative effect of DON on the intestinal barrier function and increased intestinal
protein availability, which may stimulate growth and toxin production of Clostridium perfringens.

Abstract

Both mycotoxin contamination of feed and Clostridium perfringens-induced necrotic enteritis have an increasing global
economic impact on poultry production. Especially the Fusarium mycotoxin deoxynivalenol (DON) is a common feed
contaminant. This study aimed at examining the predisposing effect of DON on the development of necrotic enteritis in
broiler chickens. An experimental Clostridium perfringens infection study revealed that DON, at a contamination level of
3,000 to 4,000 pg/kg feed, increased the percentage of birds with subclinical necrotic enteritis from 20+2.6% to 47+3.0%
(P=0.001). DON significantly reduced the transepithelial electrical resistance in duodenal segments (P<0.001) and
decreased duodenal villus height (P=0.014) indicating intestinal barrier disruption and intestinal epithelial damage,
respectively. This may lead to an increased permeability of the intestinal epithelium and decreased absorption of dietary
proteins. Protein analysis of duodenal content indeed showed that DON contamination resulted in a significant increase in
total protein concentration (P=0.023). Furthermore, DON had no effect on in vitro growth, alpha toxin production and netB
toxin transcription of Clostridium perfringens. In conclusion, feed contamination with DON at concentrations below the
European maximum guidance level of 5,000 pg/kg feed, is a predisposing factor for the development of necrotic enteritis in
broilers. These results are associated with a negative effect of DON on the intestinal barrier function and increased intestinal
protein availability, which may stimulate growth and toxin production of Clostridium perfringens.

Citation: Antonissen G, Van Immerseel F, Pasmans F, Ducatelle R, Haesebrouck F, et al. (2014) The Mycotoxin Deoxynivalenol Predisposes for the Development of
Clostridium perfringens-Induced Necrotic Enteritis in Broiler Chickens. PLoS ONE 9(9): e108775. dot10.1371 /journal pone0108775

Editor: Gireesh Rajashekara, The Ohio State University, United States of America

Roraivad Anril 78 7014 Arrantad Aonnst 75 W14 Puhlichad Santamber 300 2004




Mcnonb3oBaHme aacopbeHTa MUMKOTOKCMHOB
ANA npeaoTBpalleHnA paspylleHnUA CTPYKTYpbI
MWKPOBOPCUHOK KnweyHuka — VIMKOCOPH

Alitech’



[loaKnucneHue

* HMU3KME KOHUEHTpaLUMmM opraHnYecknUx KNCNoT
OKa3bIBalOT baKTepmocTaTuyeckoe 4encTemne

* [Ipu BbICOKUX KOHUEHTPALUUAX UX IPPEKT
CTAaHOBUTCA BaKTEpPULUUNAHBbIM

Atech



[TpoTMBOMUKPOOHOE AencTemne

KUCNOT

CunbHaa KNCNoTa

HA «— A +H

H+
H+ , 3Heprus HA
Cnabasa
H*+A- > HA
KUCNO0Ta

|

ToKkcHnyeH

Altech’



pH - KT
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* Komnnekc OpPraHN4eCKnNX KNCNOT

— OnTumusnpyeT pH B HUXKHUX OTAENAX KULLEYHUKA

* JlakTobaKTEPUU N GEPMEHTDI

— ONTMMU3UPYIOT MUKPODAOPY U NULLLEEBAPEHUE

* DNIeKTPONUTbI
— MNoppeprkmnBatoT BOAHbIN BanaHc

Aitech’



Mcnonb3oBaHMe aHTUOUOTUKOB 4

| [podunnakTnka

o b\o\:& _,.:; nposABAeHNA UHPEKL NI
% ——— .
po SSEEEE

Alitech’



[MpodunnakTnka cybKAnMHUYECKoro

NPosABAEHMNA MHPEKLMN C MOMOLLLbIO
aHTUOMOTUKOB

B 12,153 onbitax, npoBeAeHHbIX B 55
cTpaHax ObInO YycTaHOBAEHO, 4TO0 B 72%
cAyYaeB aHTUOUOTUKN CTUMYAUPOBAAU POCT U
yAydwanm 3apPpeKTUBHOCTb KOPMAEHUA Ha 2-
3% B TeueHue nocnepHux 50 nert.

Atech



Oxunagaemble pesynbTaTbl NPU UCNOAb30BAHUN U

NCKAIOYEHUN aHTUOUOTMKOB

[POAYKTMBHOCTD
— \\ N
T ~— UcknouyeHue
— AaHTUMOMOTUKOB
0 1 2 3

foapbl Altech
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E coli

One in four supermarket chicken
samples contain antibiotic-resistant E
coli

Cambridge University study finds bacteria in meat sold at Tesco, Sainsbury's,
Asda, Aldi, Waitrose, the Co-op and Morrisons

E coli bacteria in the lab. Photograph: Linde Stewart/Getty Images

OO@ 1,233

Nadia Khomami and agency ¥
Monday 5 September 2016 09.19 BST
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MexaHN3M KONOHU3ALUMK KULLEYHUKA
NaToOreHHoOW MUKPOPIOpPOU

P
/:: MNaroreH
(e.Coli)
Cneu,mpuquhle K i }tbumﬁpnu
MaHHO3e ﬂEHTHHhI._,__‘_H

W [loBEPXHOCTHBIN
h_ yrnesog (maHHo3a)

CreHKa KMWeYyHUKa

Altech



1 PON3BOAHbLIE KJNIeTOYHbIX CTEHOK

ApOoXOKen

BHyTpeHHAA

BHeLHAA U (FnrokaH)

Lenas knetka BHYTPEHHASA 000M04YKHU

5 BHewwHAA
Jkctpakr  (MaHHaH) Adtech




T e represents the 3D structure of Actigen
Thanks to the work on earbohydr t Alltech, directed by Doctors Moran, KWiatlowski & Yiannikouris, we
can see the image of Actigen cleaningthe intestine mucosa, optimizing intestifal health and maximize the
production
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ArTAIOTMHALUMA NAaTOreHHbIX bakTepui

KoadpduumeHT YpoBHA ArrnioTuHauum;
NOKa3blBaeT CKOPOCTb, C KOTOpou Bio-Mos
arrlTUHUPYET NaToreHHble bakTepun. 3To aHaNU3
KOHTPONA KauyecTBa, KOTOPbIN n3mepsaer
Buonormyeckme xapakTepmcTUKM NPoOAYKTa.

Elapsed Time 8 Minutes
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Bio-Mos® with Salmonella




BanaHue AKTUreHa Ha COCTOAHUE KULLEeYHUKA

AKTUreH ‘ KoHTpoAnb

Optimum villiintégrity: color,
thickness and tonicity

- '.r'.lr-' -
‘_! GMum content: pasty, dark
green

Picture courtesy from Steve Collett, University of Georgia






MeTa-aHanu3 skcnepMmeHTaNnbHbIX AaHHbIX 15
onbiTOB Ha 6poiniepax ¢ AKTUTeHOM (Danny Hooge PhD, PAS)

Summary of results of broiler trials with negative control (nCON) vs. Actigen®-supplemented (ACT) diets

Age, Actigen®, Body weight, kg FCRor F/Gratio Mortality, % Reference (Year)

days g/tonne nCON ACT nCON  ACT nCON ACT

42 800/400/200 2.382 2501 1.947 1.852 4.83 4.46 Mathis (2009)

42 800/400/200 2.081 2.134 1.825 1.784 3.69 4.77 Mathis (2011)

52 400/400/400 2.763 2.865 1.872 1.820 5.60 3.80 Mathis (2011a)
42 400/400/400 2.370 2.516 1.740 1.660 13.9 12.5 Kill et al. (2010)
42 400/200/200 2.370 2.552 1.740 1.660 13.9 11.5 Kill et al. (2010)
42 200/200/200 2.370 2441 1.740 1.700 13.9 17.4 Kill et al. (2010)
42 800/400/200 3.317 3.437 1.746 1.708 5.56 3.89 Munyaka et al. (2011)
42 200/200/200 2.066 2.065 2.020 2.010 6.25 6.25 Peric¢ et al. (2010)
42 400/400/400 2.066 2.234 2.020 1.950 6.25 2.30 Peri¢ etal. (2010)

XXM Bbiwe
HUNXe Ha
Ha 129 r 5
0.76%

Comparisons (n=) 15 15 15 15 15 15
Mean 2.386P 25152 1.8132 1.767° 7.23  6.47
P value <0.001 <0.001 0.153
Difference +0.129 -0.046 -0.76
Diff. from nCON, % +5.41 -2.54 -10.5

1Actigen® in starter 0-21 days, grower 21-35 days, and finisher 35-42 days unless otherwise stated.
2Actigen in starter 0-10 days, grower 10-25 days, and finisher 25-40 days.




Pe3iome

* IIpenorBpaieHue NOBPeKICHUSI KMIIEYHUKA
TOKCHHAMH (aJCOpOCHTHI)

e OnTUMH3ALUA epeBAPUBAHUS NMPOTENHA
(IPOTECOTUTUYECKHUE (PEPMEHTHI)

e Co3nanue 0JIaronpUsTHHIX YCJIOBUH IJIA MOJE3HOM
MHKPO(DI0pbI (MOAKUCIUTEIIN)

* BriBenenue nmarorennbix 0axkrepui u3z KKT (MOC)

Atech



Cnacubo 3a BHMMmaHue!




OpraHuyeckmne Kncnotsbl

K
HasgaH. CocTas P
MypasbH C, HCOOH 3.7
YKCYCH. C, CH,;COOH 4.8
[ponvoH. C; CH,CH,COOH 4.9
Macnav. C, CH,;CH,CH,COOH 4.9
CopbuH. C, CH,;C=CHCHCH+CHCOOH 4.8
MonouH. C; CH,;CH(OH)COOH 3.1
Canvuyun. C, CiH,(OH)COOH
Numonwaa C, CH,COOHC(OH)COOHCH,COOH 3.1 (4.3,A'lltech®




The importance of tight junctions

* Sheets of cells held together with tight
junctions

 Water and dissolved minerals pass through
tight junctions

Epithelial cell




LLleTouHaA

KaemMKa UMTOCKeneTa

NepeceyeHue
HUTEN

LleHTp HUTEen

mf

I @ KnetoyHan

membpaHa

:| ( CoeanHUTEIbHaA

TKaHb

Alitech’



METABOLIC PATHWAYS

Animal health

Performance




DNA microarray or GeneChip® System

Image courtesy of Affymetrix



Example: What happens to gene

expression during fasting?

T
i

ﬁllllﬂll,

¢ i

(Maller, 2005)

Tl 1 il
| A j :
He i if
5_ P i
;

W TR R
I R e
LR ik g |

AR LS B LiRE if 8 SR 3
Hig | l T TR
et Bl IR
Hie in

SRR 1 11



..releasing new biological
activities

Wheat

e 1.4% intestinal genes are modified by wheat
e 9.1% intestinal genes are modified by Bio-Mos et 11.5% by Actigen.
e Qut of 4210 genes modified by Bio-Mos and Actigen, 38% are affected by both

Altech’



Unique effects of MRF on gene expression:
Potential effects on growth regulation (growth
hormone regulating gene SOCS2)

S0OCs2

425 1
400 1
375 1
350 1
325 1
300
275 1
250 1
225 1
200 1
175 1
150 1
125 1
100 1

75 1

P<0.01

Si

25 1

Wheat Corn MOS MRF
(negative (Positive
control) control) \ RelatedCommenlary,pageZS3 ResearCh art|C|e

SOCS2 negatively regulates growth
hormone action in vitro and in vivo

Christopher J. Greenhalgh,' Elizabeth Rico-Bautista,? Mattias Lorentzon,® Anne L. Thaus,*
Phillip O. Morgan,! Tracy A. Willson,' Panagiota Zervoudakis,* Donald Metcalf,! lan Street,!
Nicos A. Nicola,! Andrew D. Nash,4 Louis J. Fabri,4 Gunnar Norstedt,2 Claes Ohlsson,3
Amilcar Flores-Morales,? Warren S. Alexander,’ and Douglas J. Hilton!

Cancer and Haematology Division, The Walter and Fliza Hall Institute of Medical Research (WEHI) and the Cooperative Centre for Cellular Growth Factors,
Parkville, Victoria, Australia. 2Department of Molecular Medicine, Karolinska Institute, Karolinska Hospital, Stockholm, Sweden. *Center for Bone Research at the
Sahlgrenska Academy, Department of Internal Medicine, Gothenburg University, Gothenburg, Sweden. “Amrad Gorporation Ltd., Burnley, Victoria, Australia.



MOS & MRF decreased expression of
genes associated with stress

HSP90

7000 A
6000 A
5000 A
& 4000 7
3000 A
2000 T
1000 A

HSP40

2250 1
2000 A

Wheat Corn MOS MRF 1750 1

. " 1500 1 P<0.01 P<0.01
(negative (Positive

— 1250 7

control)  Control) ® 1000
Bio-Mos vs. MRF o
Similar but not the same 2501

Wheat Corn  MOS MRF
(negative (Positive
control) Control)



MOS & MRF improved expression of genes
associated with intestinal digestion.

Sucrase-isomaltase Lipase
45000 A P<0.05 P<0.01 8000 - . P<0.01
40000 - 7000 - '
35000 -
6000 -
30000 -
— 25000 - 50007
15000 - 3000
10000 1 2000 -
5000 1 1000
0- 0-
Wheat Corn MOS MRF Wheat Corn MOS MRF
(negative (Positive Omega Peptidase (negative  (Positive
control)  Control) control)  Control)
P<0.01 P<0.01
2000 -
7
1000 -

Wheat Corn MOS MRF
(negative  (Positive
control) Control)



. MUKpPO6HDbIN COCTaB KNLIEUHNKA"

- Lactobacillaceae

Clostridaceae

Others
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Bnusiane koma (cyocTpara) Ha

MHUKPOOHOTY

100% = Proteobacteria
90% « CFB/Bacteroides
80% + Streptococcus

© 70% Enterococcus
@
x 60% m C. lituseburense
8 50% : :
& = C. irregularis
= 40%
— ® Clostridium spp.
S 30%
X 20 ® |. crispatus
o
10% = L. acidophilus
0% Lactobacillus spp.

Control Wheat Probiotic AGP Monensin

Altech’
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