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Preharvest Intervention
Strategies

1 \accination

1 Chemical or Biological Litter Treatment
1 Competitive Exclusion Culture

1 Medication

1 Feed Withdrawal



Areas of Concern

1 Feed mill
1 Breeders
1 Hatchery

1 Growout



Feed mill

1 Pelleting temperatures
1 Pest control

1 Housekeeping

1 Sanitation

1 Little (if any) research is performed by
ARS



Breeders

1 Pest control

1 House Sanitation

1 Egg Room Management

1 Water Quality

1 Documentation

1 General Practices

1 Research by ARS —Kogut, FFSRU



Background & Hypothesis

Current selection > Single pathogen resistance

The hosts' response in the earliest stage is critical in
determining resistance or susceptibility.

The first week post-hatch, poultry are highly
susceptible to pathogens common in poultry facilities.
Our Hypothesis

* Innate response drives acquired response

* Broad-spectrum resistance

* Improve existing lines

Dr. Kogut’'s group, Avian Immunology



Summary of Lines A & B

In vitro heterophil function
A>B

In vivo challenges (Salmonella & Enterococcus)
A more resistant > B

Genomic profile (innate immunity)
A>B

Dr. Kogut’'s group, Avian Immunology



Significance & Impact

Identified potential selection parameters
Line level
Chicks from a single dam
Individual adult breeders

Select for high responders in lower-
responding lines

Development of new immunologically
competent lines

Improve valuable existing lines

Dr. Kogut’'s group, Avian Immunology



Where are we now?

parental lines improve line B

screen progeny

/n vitro
H® function e
high/low sires
in vivo Innate |
challenges immunity screen line

profile B sires

Dr. Kogut's group, Avian Immunology



Hatchery

1 Sanitation

1 Pest Control

1 Biosecurity

1 Water Control

1 Chick Box Pads Management
1 Hatchery Cabinet Interventions
1 ARS Research- Athens Groups



Growout

1 Pest Control

1 House Sanitation

1 Farm Biosecurity

1 Water Quality/Treatments

1 ARS Research —Fayetteville, Athens, &
College Station



Poultry Production and Product Safety
Research Unit, Fayetteville, AR

Salmonella Research-

Development of alternative approaches to
antibiotics for controlling bacterial pathogens in

poultry Identify mechanisms by which

stressors suppress immunity to
pathogens in turkeys

Determine if joint and bone
Infections are an overlooked
source of product and
processing plant contamination



Salmonella Research-

Bacteriophage therapy

laboratory studies demonstrate reduction of
Salmonella post harvest

Probiotics

In vitro selection for in vivo competition against
pathogens- discovery licensed, 100 million turkeys
and chickens treated internationally last year

Soil Amendments

Alum (aluminum sulfate) 10 patents related to improving
poultry production




Recovery of Salmonella from Commercial turkey
Carcasses rinsed with Control or 72 Bacteriophage
Isolates Amplified in SE Host or Field Isolate
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Impact of Alum Research

At last, a litter
treatment that fights
pathogens an
ammonia all through
the mtlLal early

— General Chemlcaf

Approximately 600 million
chickens are grown using
alum/year

Ammonia reduction and
pathogen control are the
primary reasons poultry
producers are using alum
although the initial goal
was controlling P runoff.

Saves poultry industry $5-
10 million per year
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Concentration CFU/ml

Chlorate effects in continuous

culture
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Pure culture Mixed fecal culture
10 mM Chlorate
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Experimental Chlorate Product
(ECP)

2 Day-of-hatch Broiler chicks

— 1x ECP (48 hour)
1Reduced cecal Salmonella 99.99% (32,400 =» 2)

2 Preharvest Broilers

— 1x ECP (48 hour)
1Reduced crop Salmonella 95% (36.7% =2 1.7%)
1Reduced cecal Salmonella 40% (53% =» 31.7%)
1Reduced cecal E.colil Log (6 =» 5)

Byrd et al, 2002



Evaluation of CE and ECP on Non-
Challenged Broiler Chicks -

CONTACTS
Exp. Groups (+/total) Log ,, ST
Control 33/39 (84.6%)4 3.94 (8710)A
CE 13/39 (33%)" 1.31 (20)B
ECP — 1x 7140 (15%)8 0.42 (3)C
ECP- 1x + CE 1/40 (2.5%)C 0.07 (1)C




Effect of 38 Hour Experimental Chlorate
Product (ECP) Treatment Provided Prior to
Feed Withdrawal on Salmonella Ceca
Colonization in Commercial Turkeys

Treatment Logy, Salmonella
Salmonella (Pos/Total)
Control 0.95 + 0.31A 14/40 (35%0)A
1x ECP 0.27 + 0.198 4140 (10%)B
2x ECP 0.00 + 0.008 0/40 (0%)B
3x ECP 0.14 + 0.118 3/40 (7.5%)8

Twelve Hour Feed Withdrawal, Ten Hour Water Withdrawal *P< 0.05



Evaluation of ECP as a Feed Supplement for 7
days on Salmonella ceca colonization in broiler

Treatment Salmonella Pos Logy,

per total Salmonella/mL
Control 14/20 (70%)a 2.27 + 1.6920 (186)
0.3% ECP 11/20 (55%0)a 1.76 + 1.73° (57)
3.1% ECP 13/20 (65%0)a 2.15 + 1.733 (141)
6.2% ECP 5/20 (25%0)b 0.63 + 1.17¢(4)
11.1% ECP 4/20 (20%)b 0.47 + 1.01¢(3)

**Significantly different from control at P< 0.05




Residue In Broiler Tissue

Chloride and Chlorate Residu_ei@maining_ig Edible Tissues of Broilers
e Dose*
Low Med High FDA STC*
Tissue Cl- Cl03- Cl- Cl0o3- Cl- Clo3- CI03-

ppm ppm ppm ppm ppm ppm
Skeletal muscle, white 0.066 1934 0.066 22.2 0.03 0.72

Skeletal muscle, dark : 0.053 19.3 0.096 334 0.100 0.72
Liver . 0.031 39.7 0.071 70.5 0.066 22
Adipose tissue : 0.056 10.0 0.025 15.6 0.062 4.4
Gizzard Analyzed, but not yet summarized*

Skin w/adipose tissue ik Analyzed, but not yet summarized*
Low dose = 7.5 mM chlorate in drinking water, 82.2 mg/kg body weight per day
"Med dose = 15 mM chlorate in drinking water, 146 mg/kg body weight per day
*High dose = 22.5 mM chlorate in drinking water, 204 mg/kg body weight per day

*FDA STC, FDA estimated safe tissue concentration for each tissue

David J. Smith, Fargo, ND, 2006




Salmonella Serotyping

1 Conventional methods to identify Salmonella
serotypes are time consuming, labor
Intensive, and expensive.

1 We are examining the utility of 16S/23S
ribosomal DNA spacer region
polymorphisms (Bakshi et al., 2002) to
Identify Salmonella serotypes among poultry
Isolates.
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Flavomycin

1 Used Iin chickens and swine to promote
growth

1 Phosphoglycolipid antibiotic
1 Active against Gram positive bacteria
1Is not absorbed from the gut

1 Nothing similar to flavomycin is used In
human medicine

1 No known mechanism of resistance



In vitro conjugation with Flavomycin

S

D

LL

g ——Pre only
= - Pre+conj
3 —&— Conj. only

0 8 16 24 32 40 48 56 64 72
Flavomycin concentration mg/L



Proposed FFSRU Salmonella
Poultry Research

1 [dentify environmental and management
Influences that contribute to the

colonization of food-borne pathogens.
— Newly constructed broiler house



Where FFSRU Is headed in Poultry
Research Continued

1 |dentify prebiotics and symbiotics
— Lactose
— Chlorate
— Cottonseed
— Quorum sensing

1 |dentify environmental and management influences that
contribute to the antibiotic resistance

— Flavomycin

1 Characterize the complex interaction between the
Immune and endocrine systems and their role in food
safety.
— Endocrine assay
— Endocrine in vitro model (epithelial cells)



Pre-harvest Research at ARS

1 A broad research area being addressed by a
diverse group of scientists in many locations.

1 Many others in ARS are studying pre-harvest
epidemiology and developing intervention
strategies in poultry. The knowledge gained In
these studies may impact the overall health of
poultry as well as food safety issues that may
Influence future applications in the pre-harvest
poultry research.



SALMONELLA
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