Punti chiave per il controllo delle colibacillosi

Keys for controlling colibacillosis with restricted use of antimicrobials

Emili Barba Vidal, DVM, PhD
Corporate Brand Manager
Digestive and Respiratory Range
Swine Business Unit
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£.colisp. characterization

ram-negative facultatively anaerobic rod (family £aterobacterisceae)

Commensal Potentially pathogenic Pathogenic

Sampling
Intestinal/extra-intestinal tissue samples, feces, or rectal swabs

ElpnA



£.colisp. field characterization

ram-negative facultatively anaerobic rod (family £nterobacteriaceae) Commensal Potentially pathogenic Pathogenic
MALDI-TOF (spectrometry ) = Commaon fast and cheap method. No pathogenic
Bacterial growth (traditional microbiology) - haemolytic?
Bacterial growth —>PCR } more informatian
—>ldentification of virulence factors (PCR): Pathotypes

Picking colonies = excluding others!

Direct PCR - Identification of virulence factors (PCR): Pathotypes = Common fast method

ElpnA


Relatore
Note di presentazione
MALDITOF: El análisis del perfil proteico del microorganismo en el espectro de los 2-20kD, que es donde se sitúan la mayor parte de las proteínas ribosómicas, ofrece para la gran mayoría de las especies bacterianas un perfil específico, que permite diferenciarlas del resto con una fiabilidad similar a la ofrecida por la secuenciación del ARNr 16S.


£.colisp. characterization

Classification by pathotypes

Based on virulence mechanisms (presence of a particular virulent factor)
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Relatore
Note di presentazione
Enteroaggregative Escherichia coli heat-stable enterotoxin 1 (EAST1) is a small protein that was first detected more than a decade ago in an enteroaggregative E. coli (EAEC) strain isolated from the stools of a diarrheic child.
This toxin is often compared to E. coli STa enterotoxin because they share some physical and mechanistic similarities. This review summarizes the various observations on EAST1 since its discovery.
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Why £.colisp is the king of antimicrobial resistance?

Bacterial DNA

Mabile plasmid

Other bacteria

Pathogenic £zal Potentially pathogenic £zok Commensal £colf

Bacterial DNA - plasmids =>-bacterial DNA
Antimicrobial resistance genes
[n resistance

Resistance to environment and disinfectant genes
Virulence genes HIPRA


Relatore
Note di presentazione
E. coli may possess plasmids which can be transmitted between clones and bacteria of other species


Why £.colisp is the king of antimicrobial resistance?

Bacterial DNA

Pathogenic £zl Pathogenic £col (ther bacteria

Pathogenic £colf

Increased virulence
Increased persistence in environment Bacterial DNA - plasmids ->-bacterial DNA

Increased antimicrobial resistance Antimicrobial resistance genes
[n resistance

Resistance to environment and disinfectant genes
Virulence genes HIPRA



Why £ coliis the king of antimicrobial resistance?

& frontiers o S pesancs Antimicrobial resistance of the isolates
1N Mlcroblology doi: 10.3389/fmich.2018.02650
Swi n e E nteric CO I i bac i I I OSi S i n Spa i n . Antimicrobial agent No. of resistant isolates (%)?
Pathogenic Potential of mecr-1 ST10 _— Jipis
and ST131 E. coli Isolates Ticaroli 48 738
Ampicillin-sulbactam 42 (64.6)
Epidemiological study of 499 £ cofiisolates recovered outbreaks of eeonen el
eftazidime 1(1.5
enteric colibacillosis (diarrhea) in Spain Cefepime 6(9.2)
Cefotaxime 7 (10.8)
Gentamicin 31 (47.7)
Tobramycin 31 (47.7)
Minocycline 27 (41.5)
Fosfomycin 3(4.6)P
Chloramphenicol 38 (68.5)
Trimethoprim-sulfamethoxazole 47 (72.3)
Nalidixic acid 39 (60.0)
Ciprofloxacin 8 (12.3)
Levofloxacin 7 (10.8)

Jsolates showing intermediate resistance were considered as resistant. None of
the 65 mcr-1-positive E. coli isolates showed resistance to piperacillin-tazobactam,
imipenem, meropenem, amikacin, or tigecycline. PAdditionally, eight isolates
showed a MIC value = 64. According to EUCAST, the cut-off point is 32 mg/L | __
and higher values are considered resistant, while for CLSI it is 64. HIPRA
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Pathogenicity ETEC and VTEC

 Worldwide problem, may be endemic or occur as outbreaks

« First weeks after weaning >introduction at fattening units (rare)

ETEC: Post Weaning Diarrhea (PWD) VIEC: Edema Disease (ED)

* Presentation: * Presentation:
 Mild: aprox. 2% mortality + lower weight gain e [linical
 Severe: aprox. 2a% mortality + sudden death  JSudden death

o Eyelid edema, incoordination, respiratory distress,
recumbency and death
 Mild subcutaneous edema, pruritus and recovery
o Chronic

 Decrease growth rate, nervous signs, muscle atrophy
e Subclinical

 Decrease growth rate

] ﬂlpnA



Pathogenicity ETEC

l. Ingestion of ETEC

2. Colonization small intestine (receptors in jejunum & ileum)
o ETEC:F4 - present from birth
- cause diarrhea rapidly (after I-2 days)
- peak excretion after 3-0 days
- neanatal and PWD
»  ETEC:FI8 - age dependant (+10 days?/+20 days?) = 3 weeks 1
- cause diarrhea slowly (after a-7 days)
- |ate-lactation and PWD
« AIDA

3. Production of enterotoxins

4 Water and electrolyte loss

0. Diarrhea, weight loss and death

2

receptors

EIF’FIA


Relatore
Note di presentazione
When ingested in sufficient numbers, E. coli causing PWD and/or ED colonize and then proliferate rapidly to attain massive numbers to the order of 109/g of contents.


Pathogenicity VTEC (STEC)

l. Ingestion of VTEC

When disease occurs VTEC
2. Colonization small intestine (receptors in jejunum & ileum) A irztags?;telfe presentin
« ETECESL
»  ETEC:FI8 - age dependant (+10 days?/+20 days?) = 3 weeks 1
- cause disase slowly (after 9-7 days) /
- |ate-lactation and PWD

AIDA? 2

receptors

3. Production of verotoxins (Vt2e/StxZe)

4 Transport of toxins to circulation ll-

0. Affection blood vessels: degenerative angiopathy small arteries = increase
vascular permeability + epithelial necrosis

B. Edema, ataxia and death



Relatore
Note di presentazione
Strains of EDEC may pass from the intestine to the mesenteric lymph nodes and produce Stx2e toxin there, providing another mechanism for absorption of toxin into the blood.



Pathogenicity ETEC and VTEC (STEC)

Mixed infections are commaon

ETEC + VTEC (or ETEC and VTEC in one bacteria)

ETEC + other pathogens (iostridium, Salmonella, Lawsonia, Brachyspira...)

‘ ers = ORIGINAL RESEARCH
- front_lers ) pubishad: 05 November 2018
in Microbiology doi; 10.3389/Amich.2016.02659

Swine Enteric Colibacillosis in Spain:
Pathogenic Potential of mcr-7 ST10
and ST131 E. coli Isolates

Epidemiological study of 499 £ cofiisolates recovered outbreaks
of enteric colibacillosis with diarrhea in Spain

ETEC 277 57,5 %
aEPEC 156 32,4 %
Increased pathogenicity STEC/ETEC 33 6,8 %
STEC 15 3,2%

ElpnA
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Risk factors Edema Disease and PWD

Etiology Risk factors

i . Environment
Disease E. coli pathotype Host v

STEC:F18

Edema disease STEC: AIDA?

ETEC:F4, F18, ETEC:AIDA,
EPEC, mixed E. coli
pathotypes

Post-weaning
diarrhea

Adapted from Diseases of Swine 11t Ed.

ElpnA



Risk factors Edema Disease and PWD

Zﬂl] bﬂﬂ i|'| 2['22 Table 1- Zinc oxide: 2 different uses - 2 different situations.

Need for alternatives to control enteric

disorders
(mainly colibacilosis)

EU agency

Legislation

ZnO as a feed additive

European Food Safety
Authority (EFSA)

Regulation (EC) No
1831/2003 on additives for
use in animal nutrition

Max. total 150ppm of zinc
(from ZnO and other
sources)

No! There is no indication
that ZnO will be banned as
a feed additive.

ZnO as a veterinary
medicinal product (VMP)

European Medicines
Agency (EMA)

Directive 2001/82/EC on
veterinary medicinal
products + Regulation (EC)
No 726/2004

Normal dosage ca.
2500ppm

Yes! Marketing
authorisations for ZnO-
based VMPs will be
withdrawn the across EU
by June 2022.

ElpnA
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Relatore
Note di presentazione
Ahora que conocemos cómo actúa la bacteria, la problemática de la utilización de los antibióticos para tratar estas patologías y los factores de riesgo de nuestras granjas… iremos a ver qué soluciones tenemos para afrontar esta problemática en nuestras explotaciones


Strategies against ETEC and VTEC

Diagnostic

1)

—

n=\"

Oral fluid collection.

5) @. 6) M

Diispense the entire contents of the pipette onto the circle. . The FTA card must be sllowed to dry for at least one

hour at room tempemturs.

The circle must be Inoculated twice, so steps 2, 4 and 5 have to be repeated once more.

e

Enter all the information requested in the leaflet.

CHECK

VER by VEPURED®

| D ;ﬁ“-

Oral fluid showld be shaken 3 times before FTACard Submerge the pipette press on the lower stop wunisl
imoculation. the pipette tube iz compietety full {100 pl).

[mzert the FTA card into the plastc bag and the desiccant Diagnaostic results will be available via HIPRALInE®
bag. Place itinside the HIPRA envelope with this leaflet. DEAGNOS App orwebpage.

EIPFIA



Strategies against ETEC and VTEC

e

Reduce number of pathogenic £ co/f

\

AN

Increase resistance of animals to infection

Nutrition

|

LI

ElpnA

Facilities



Strategies against ETEC and VTEC

RN

Reduce number of pathogenic £ co/f Increase resistance of animals to infection

Nutrition
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Nutrition against ETEC and VTEC

Reduce number of pathogenic £ co/iand increase resistance of animals

Water
o Additives: Organic and inorganic acids

Ingredients (diet)

* Highly digestible

o Milk-based protein |
| . EEd”EEd EEQIE"] §<IEU_/Q)

* Restricted feed intake

* |ncrease fibre

* Mash vs pelleted feed

o Reduce calcium levels 10% (buffer capacity)

Feed supplements

e [rganic and inorganic acids

o [Essential oils

 [nll

« Antimicrobial peptides

e Spray-dried plasma

* Beta-glucans

e Probiotics |

« Prebiotics

o [ligosaccharides: FOS, (08, MOS
 Enzymes

ElpnA


Relatore
Note di presentazione
The reduction of particle size of feed improves pigs’ performance due to increased specific surface of feed particles allowing better contact with digestive enzymes. In this respect, fine grinding could be recommended in production of pig feed. Additionally, in modern pig production dry feed is predominantly used in pelleted form, which is mainly due to improved (i.e. decreased) feed conversion ratio (FCR) of pigs fed pelleted feed, but also due to other advantages of pelleted over mash feed. Size of feed particles is strongly reduced during pelleting process. Consequently, digestibility of nutrients in pig feed could be improved. On the other hand, presence of high quantities of fine particles in pig feed (both mash and pelleted) negatively affects the health of gastro-intestinal tract (GIT) leading to higher incidence of stomach ulceration and other negative alterations of gastric mucosa (keratization, erosions). Gastric ulcers are one of the most important causes of sudden death on farm that can result in large economic losses in pig production. Concerning that the animal therapy is expensive, labor-intensive, and mostly non-effective due to late recognition of ulceration, prophylactic recommendations are required. Thus, according to literature data, decreasing the quantity of fine particles in pig feed is strongly recommended. Particle size distribution of the pigs’ feed has a strong influence on presence of pathogen bacteria in GIT of pigs. Feeding pigs with coarse mash feed decreases pH value of stomach content compared to pigs fed finely ground mash feed and compared to pigs fed pelleted feed. This can be explained by slower passage rate, increased dry matter, and more dense consistency of stomach content in pigs fed coarse mash diets. Consequently, feed acidification in stomach is better, number of lactic acid bacteria and concentration of organic acids is higher, and pH of stomach content is lower. These conditions create additional “barrier” against pathogen bacteria. According to available data, optimal particle size of diets for pigs is in the range between 500 and 1600 μm, while particles smaller than 400 μm are considered as undesirable with high ulcerogenic capacity.


Nutrition against ETEC and VTEC

Reduction of protein (<18% or <180g/kg)

Effect

 Reduce proteolytic bacteria

How?

o lse high valuable proteins: plasma, lactic proteins

 [omplement with synthetic aminoacids to achieve ideal
Aa's profile

ﬁ Diets under 18% protein at weaning may fail to achieve

maximal pig performance (even when supplemented with
synthetic Aa's)
Nyachoti et al. 2006

HP = high protein (24,3%) n

LP3 = low protein (17.3%) fed for 0 d after weaning
LP7 = low protein (17,8%) fed for 7 d after weaning
LP10 = low protein (17.8%) fed for 10 d after weaning
LP14 = [ow protein (17.3%) fed for 4 d after weaning

| = % *HP ... |P5 eefm=lP7 ——4 —LP10 ==t =LP14

50

40+

30+

201

Diarrhoea index

10+

Days after weaning

Heo et al. 2008

ElpnA


Relatore
Note di presentazione
(i) a high protein diet (HP, 243 g/kg CP) fed
for 14 d after weaning (HP14); (ii) a low protein diet (LP, 173 g CP/kg) fed for 5 d after
weaning (LP5); (iii) LP diet fed for 7 d after weaning (LP7); (iv) LP diet fed for 10 d
after weaning (LP10), and (v) LP diet fed for 14 d after weaning (LP14).


Nutrition against ETEC and VTEC

Probiotics

Live micro-organisms which
when administered in
adequate amounts confer a
health benefit on the host
(FAD/WHD 2001)

Enormous research to
reduce ETEC, VTEC and
other pathogens

Table 1 Pigin vivo sdentific works evaluating the use of probiotics ag

Benefits?

rainst digestive bacterial pathogens (Escherichia coli and Salmonellalsp.)

Barba-Vidal et al. 2018

Probiotic Pathogen Animals l
Days old: weaning
References Strain, dose per pig and dosing method Strain and dose per pig — Inoculation Benefits  Main results
De Cupere et al. (1992)  (a) Bacillus cereus var. Toyoi (1 x 10° dwg) |  Escherichia colf 0141 K85 (10° cfu) 2B—-30 Mo Moimprovements on clinical symptoms or mortality.
(b) Lactobacillus spp. (7.5 % 107 ciufg) No improvements on fecal £. coli shedding
(c) Streptococcus faecium (5.6 3 10° du'g)
Included in feed
Shu et al. (2001) Bifidobacterium lactis HN019 (10° cfu/day) E. coli sp. 21— natural Yes  Reduced diarrhea scores and fecal shedding of E. coli.
Oral administration acquisition Improved animal performance. Increased T-cell
differentiation and pathogen-specific antibody titers
Bhandari etal (2008)  Badillus subtilis (6 % 10° cfurkg) E. coli K88 (43 10" cfu) 17—=24 Yes  Reduced diarrhea scores and mortality. Modulated
Included in feed microbial diversity.
Lessard et al. (2009) (a) Pediococcus acdilactic E. coli 0149: F4 K88 (10° cfu) 21 Yes  Before challenge: (a) increased T-cell differentiation.
(b) Saccharomyces cerevisiae 49 504+ 91 Adfter challenge: (a, b, ¢) Reduced bacterial
(c) P. acidilactici + 5. cerevisiae translocation. (b) Increased ileal immunoglobulins
Lactation (10” cfu). Oral administration
Weaning (10° cfu/kg). Included in feed
Zhang etal. (2010) Lactobadillus rhamnosus GG (10" dulday) ETEC 149: K91, K88ac (10" du) 18 =126 Yes  Reduced diarrhea scores and fecal coliform shedding.
Oral administration Modulated microbial diversity. Increased jejunal
immunoglobulins. Modulated systemic inflammatory
cytokines
Bhandari etal (2010) E coli (4.5 % 10" cfu) E. coli KBB (1.2 % 10" ctu) 21 =27 Yes  Reduced ETEC in ileum. Improved animal performance
Included in feed (daily mix)'
Wang et al. (2009) lactobadillus fermentum 15007 (2 x 10°du)l  E. colf KB8ac (2 x 10° cfu) 21N Yes  Increased T-cell differentiation and ileum cytokine
Oral administration expression
Konstantinov et al. Lactobacillus sobrius DSM 16698 (10" cfu) | ETEC K88 0149 F4 (1.5 10" du) 21 =128 Yes  Reduced levels of ETEC in the ileum, improved
(2008) Included in feed (daily mix)’' performance and increased diarrhea
Krause et al. (2010) E coli (1.5 % 10" diu) E. colf K88 (1.4 % 10" diu) 17 =24 Yes  Increased animal performance and microbial diversity.
Included in feed (daily mix)' Reduced diarrhea scores (in presence of raw potato
starch)
Daudelin et al. (2011) (a) Pediococcus acdilactiad MA18/5 M ETEC 0149 F4 (53 10° cfu) 2128 Yes  (a, b) Reduced ETEC attachment to intestinal mucosa.
[b) 5. cerevisiae SB-CNCM 1-1079 {a.0) Induced ileum cytokine expression
(c) P. addilactici+ 5. cerevisiae
(610 cfu). Indluded in feed (daily mix)’
Piglets: lactation (1 x 10° cfu). Oral
administration
Weaning: 2 10° dwkg. Induded in feed
Trevisi et al. (2011) L rhamnosus GG (6 x 107 cfu) ETEC F4 (1.5 % 10" clu) 21—=128 Mo Reduced animal performance. Increased diarrhea

Included in feed (daily mix)'

scores. Reduced serum immunoglobulins. Tended to

a worse histomorphology

ElpnA



Nutrition against ETEC and VTEC

Probiotics

Conclusions:

Benefits?

 Effects: higher number of articles describing beneficial effects with of probiotics

>80%) rather than negative effects.

 Against pathogens:
majority of cases probiotic effects are positive, although they tended to be rather discrete.
potential risks: certain probiotics in animals with damaged gut health or pathogen pressure (translocation).

Table 1 Pigin vivo scentific against )
Probiotic Pathagen Animals
Days old: weaning
References Strain, dose per pig and dosing method Strain and dose per pig — Inoculation  Benefits Main results
De Cupere et al. (1992) (o) Bacillus cereus var. Toyoi (1 x 10° cluig) ~ Escherichia coli 0141 K85 (10°cis) 2830 No  No improvements on dinical symptoms or mortaliy.
b) Lactobacillus spp. (7.5 x 10" ciulg) No improvements on fecal £ coli shedding
(c) Streptococcus faecium (5.6 x 10°lulg)
Induded in feed
Shu etal. Q001) Bifidobacterium Jactis HNO19 (10° cfu/day)  E. colfsp. 21— natural Yes  Reduced diarthea scores and fecal shedding of £ cofi.
Oral administration acquisition Improved animal performance. Increased T-cell
differentiation and pathogen-specific antibody titers
Bhandari etal 2008)  Bacillus subtilis (6 x 10° chukg) E. coli K88 (4x 10" cfu) 17-24 Yes  Reduced diarrhea scores and mortality. Modulated
Induded in feed microbial diversty.
Lessard etal. (2009)  (a) Pediococcus addilactii E. coli 0149: F4 K88 (10°ch) 21— Yes  Before challenge: (2 inceased T-cell differentiation.
b) Saccharomyces cerevisise 49 +50451 After challenge: (3, b ¢) Reduced bacterial
©) P- acidiactici + 5. cerevisiae translocation. (b) Icreased ilal immunoglobulins
Lactation (10 cfu). Oral administration
Weaning (10° chukg). Incuded i feed
Zhang etal Q010)  Lactobacills hamnosus GG (10" fuiday)  ETEC 149: K91, K88ac (10" cu) 1826 Yes Reduced diarthea scores and fecal coliform shedding.
Oral administration Modulated microbial diversty. Increased jejunal
immunoglobuiins. Modulated systemic nflammatory
oytokines
Bhandari etal 2010)  E coli 45 x 10" cfu) E. coliK88 (12x10"" ctu) 2127 Yes  Reduced ETEC inileum. Improved animal performance
Included in feed (daily mix)"
Wang etal Q009)  Lactobacilus fermentum 15007 (2x 10°cfu)  E. coli K88ac (2 x 10°clu) -2 Yes  Increased T-celldiferentiation and ileum cytokine
Oral administration expression
Konstantinovetal.  Lactobacilus sobrius DSM 16698 (10 clu)  ETECKB3 OM9F4(15x10°°dly) 2128 Yes  Reduced levels of ETEC in the ileum, improved
Included in feed (daily mix)" performance and increased diarrhea
Krauseetal, 2010) £ cofi (1.5 10" cu) E. coliK88 (1.4 10° cfu) 17-2 Yes  Increased animal performance and microbial diversty.
Induded in feed (daily mix)" Reduced diarthea scores (in presence of raw potato
starch)
Daudelin et al.(2011) (o) Pediococcus acidiactia MATS/S M ETEC 0149 F4 5 x10° cu) n-2 Yes (2, b) Reduced ETEC attachment to intestinal mucosa.
(b) 5. cerevisize SB-CNCM 1-1079 (2. Induced ileu cytokine expression
() P. acidilactici+S. cerevisize
Sows: gestation (3 10°cfu ) + lactation
(6 10° cfu). Included in feed (daily mix)"
Piglets: lactation (1 x 10°cfu). Oral
adminisration
Weaning: 2 10° kg, Induded in feed
Trevisi etal, 2011) L rhamnosus GG (6 x 10°ch) ETECF4 (1510 chy) 21-28 No  Reduced animal performance. Increased diarthea

Included in feed (daily mix)"

scores. Reduced serum immunoglobulins. Tended to
2 worse histomorphology

Barba-Vidal et al. 2018

* High variability: probiotic strains that were not useful in one trial are useful in other ones. Differences in diets, dosing, genetics,
management... may influence.

TAKE-AWAY

Probiotics may help BUT...

“3top looking for probiotics as direct replacements for antibiotics.
Combine them with other feed, management or vaccination strategies”

ElpnA
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Management against ETEC and VTEC

Reduce number of pathogenic £ co/iand increase resistance of animals

Hygiene
*  [leaning, disinfection and drying Management
« Pens  All-in/all-out
* Feeders and drinkers * Increase weaning age
o [ther: farmer boots? Toys? . TI‘EIHSDIJ.I"[
o Empty time (+4 days) . Eruup.sues
 Farrowing stage (less contaminated animals) * Densities
 Stress
Facilities and environment e Sanitary control
. ign (avoid draughts, dry zone...)
 Temperature Water
 Humidity e [luality control

o feeder and drinker space

] ﬂlpnA



Management against ETEC and VTEC m

TEmpEFEtUFE Research | Open Access | Published: 18 June 2008

Risk factors for post-weaning diarrhoea on piglet

Low temperature producing farms in Finland

Taina M Laine &, Tapani Lyytikdinen, Maija Yliaho & Marjukka Anttila

Chilling reduces intestinal peristaltic activity and consequently
increases hﬂﬂtﬂl‘iﬂl Eﬂlﬂnizatiﬂ“ Acta Veterinaria Scandinavica 50, Article number: 21 (2008) | Cite this article

 Low temperatures in weaner = more PWD
Diseases of Swine. Fairbrother & Nadeau 2019,

Variable P-value
0 :
T°C fluctuation Temperature control: Automatic vs. Manual 0.03
Higher fluctuation increases PWD occurrence e A 0.07
High PWD Low PWD

Automatic temperature control in the accommodation of weaners reduced the

Le Divich et al. 1994
risk of PWD

ElpnA
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Immunity against ETEC and VTEC

Reduce number of pathogenic £ co/iand increase resistance of animals

Vaccination
 Maternal vaccination (for Neonatal diarrhea ex. F4(K88)

e Llive oral nontoxigenic F4(K88) and FIB £ co/ivaccines (FWD)
I o \VitZe (StxZe) toxoid vaccines (ED) I

Oral antibodies
e [ral powdered eqg yolk from F4(K88) and FI8 immunized hens

Selection
o [enetic selection of F4(K88) and FIB resistant animals

ElpnA



Immunity against VTEC

Vaccination to increase resistance of animals

l. Ingestion of VTEC

2. Colonization small intestine (receptors in jejunum & ileum)
« ETECESL
»  ETEC:FI8 - age dependant (+10 days?/+20 days?) = 3 weeks 1
- cause disase slowly (after 9-7 days)
- |ate-lactation and PWD Z

receptors

3. Production of verotoxins (VtZ2e/StxZe)

4 Transport of toxins to circulation 4
a. Antibodies neutralize the toxin

B. NO Affection to blood vessels

B. Healthy piglets NO edema, ataxia and death
]



Relatore
Note di presentazione
Strains of EDEC may pass from the intestine to the mesenteric lymph nodes and produce Stx2e toxin there, providing another mechanism for absorption of toxin into the blood.



Immunity against VTEC

Vaccination to increase resistance of animals

Animal and Veterinary Sciences

2018: 6(6): 95-101

http://www.sciencepublishinggroup.convj/avs
doi: 10.11648/j.avs.20180606.11
ISSN: 2328-5842 (Print); ISSN: 2328-5850 (Online)

SeleneePl

Science Publishing Group

A Multicenter, Randomized Field Trial on the Efficacy and
Safety of VEPURED®, A New Vaccine Against Edema
Disease in Pigs

Eva Perozoi Joaquim Mallorqui%’ ", Ainhoa Puig, David Sabaté, Laura Ferrer-Soler, Ricard March

Trial in 4 commercial farms with ED disease

Mortality

Farm Treatment Number of pigs (n) Number of pigs that died due to Edema Disease (%)
N Placebo 120 7(7)
. Vepured 121 0 (0)
a Placebo 180 6 (3.3)
Vepured 299 1(0.3)
Placebo 643 26 (4.0) B
All Vepured 764 2(0.3) (P<.001)

*QOverall comparison p value for Generalized Linear mixed model with binary response and Farm as random effect. Results are statistically significant if the P
value <.05.

Clin

ical signs

Table 5. Summary of animals showing Edema Disease Clinical Signs.

Farm Treatment Number of pigs (n) Number of pigs with Edema Disease Clinical Signs (%)
| Placebo 223 8 (3.6)
Vepured 224 1(0.4)
> Placebo 120 7(5.8)
- Vepured 120 0 (0)
3 Placebo 120 11 (9.2)
- Vepured 121 0 (0)
4 Placebo 180 16 (8.9)
Vepured 299 4(1.3)
All Placebo 643 42 (6.5) ~
Vepured 764 5(0.6) (B0l
Overall comparison P value for Generalized Linear mixed model with binary response and Farm as random effect. Results are statistically significant if the P
value <.05.
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Immunity against VTEC

Vaccination to increase resistance of animals

Trial in 4 commercial farms with ED disease

Productive performance (weight)

Table 6. Evolution of animal weights in farms with clinical Edema Disease (Mean + SD).
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VEPURED" vs PLACERD

Weights end of fattening (kg)
10

Farm Treatment d-1 d28 d42 d115 End of fattening
1 Placebo 226+0.54 8.66 = 1.52 13.98 £2.61 64.69+11.2 101.44 +15.24
Vepured 2.29+0.58 8.62+1.81 14.01 £3.15 66.69 + 10.99 105.42 +13.76
5 Placebo 2.04+£045 887+1.73 13.87 £2.66 62.90+9.07 109.84 +11.12
Vepured 2.05+£045 920+ 1.78 1425+2.42 65.84+7.92 11327 +11.89
N Placebo 1.82+0.46 6.5+135 14.61+2.71 59.42+9.55 97.67 = 13.63
’ Vepured 1.84+0.5 7.23+£2.01 14.69 +3.27 62.47+9.59 101.46 +12.96
4 Placebo 1.95+0.37 7.05+1.18 9.57+2.01 57.22+85 110.93 +13.77
Vepured 1.98 +£0.37 6.93+1.16 1047 +1.85 60.27+9.17 115.45 +13.60
Placebo 2.01+£047 7.71 £1.69 12.67 +£3.28 60.62 +9.96 105.54 = 14.81
All Vepured 2.03+£0.49 7.77+1.82 13.04 £3.21 63.5+9.81 109.64 = 14.35
P value' 0.584 0.799 0.009 <.001 <.001

109
108
a7
106

SD: standard deviation.

“ P values for overall group comparison at fixed times using a Linear mixed model with farm as a random effect. Results are statistically significant if the P value

<.05.
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Immunity against VTEC

Vaccination to increase resistance of animals

Trial in | commercial farm with Subclinical Edema Disease
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Productive performance (weight)

However, body weight was
higher in the vaccinated group than in the placebo group on
day 115 (58.49 kg vs 55.27 kg) and at end of fattening (110.06 o7

kg vs 106.24 kg).

VEPURED?® vs PLAGEBD

Weights end of fattening (kg)
10
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To sum up

[
Reduce number of pathogenic £ co/f

Nutrition

Water
Ingredients

Feed supplements

Increase resistance of animals to infection
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Management Immunity
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Hygiene
Vaccination
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environment Oral antibodies
Management Genetic selection
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Punti chiave per il controllo delle colibacillosi

Keys for controlling colibacillosis with restricted use of antimicrobials

Emili Barba Vidal, DVM, PhD
Corporate Brand Manager
Digestive and Respiratory Range
Swine Business Unit
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