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The Wall Street Journal

White House Issues Plan to Fight Drug-Resistant Bacteria
Coordinated federal and state effort against superbugs

would seek to curb use at farms, hospitals

By Thomas M. Burton and Tennille Tracy | Updated March 27, 2015 7:32 p.m. ET

WASHINGTON—The White House on Friday issued the most extensive plan ever to
fight drug-resistant bacteria, or superbugs, seeking to curb antibiotic use at farms

and hospitals—and promote discovery of lethal bugs and antibiotics to kill them.

The plan, formally known as the National Action Plan for Combating Antibiotic-
Resistant Bacteria, sets goals to reduce by 50% to 60% illnesses caused by some of
the most lethal microbes known to man by 2020.
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‘Superbugs’ Kill India’s
Babies and Pose an
Overseas Threat
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Bacterial Flora Management:
The Seed, Feed and Weed Approach

Coccidiosis Control:

Vaccination or Non-antibiotic
Chemoprophylaxis

Gut Flora vs House Flora

* Upper intestinal integrity determines short term
performance. . ... this growout

Managing the Bacterial Flora

Accelerate
Immature l Mature

Rehabilitate




Rehabilitating and
Accelerating

the Evolution of the
Intestinal Microbiota

*Seed

- the gut with favorable organisms

*Feed

- the favorable organisms

*Weed

- out the unfavorable organisms
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Probiotics /
Competitive
Exclusion

* CE = mature caecal flora

* Probiotic = primary flora
- Defined cultures
* Host adapted residents =
Lactobacillus / Enterococcus
« Transients — Bacillus species =
“non-antibiotic antibiotics”

- - - —

e Day old 1 week

- Manage the House Flora
* Gut flora evolution — reused litter

Accelerating the Evolution of the Intestinal Microbiota

Seed the Gut with
Favorable Flora

 Control parent flock flora
* Apply probiotic (Probiotic or CE)
* Manage house flora A

.= Manage the House Flora

Gut flora evolution — reused litter

Primary Flora Climax Flora

- Day old

Rehabilitating or Accelerating the
Evolution of the Intestinal Microbiota \

Feed the Favorable

Flora and starve the

Unfavorable Flora
¢ Acid

* Enzyme
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Acids

 Antibacterial activity
- Bacteriostatic vs bacteriocidal
- Strong vs weak acid
* Strategic vs continuous acidification

- 0-7 days of age, during stress, after antibiotic
administration

* Method of administration
- Feed vs Water

* Absorption

* SCFA produced by bacterial fermentation
- Acetic / Propionic / Butyric

Rehabilitating or Accelerating the
Evolution of the Intestinal Microbiota

Weed out the LT
Unfavorable Flora

« Selective exclusion

- Antimicrobials

- Essential oils

- Attachment blockers (type 1 fimbriae)
* Competitive exclusion

- Community management

AGP....

Good Digestion and
Absorption ..... Poor
caecal Health

Essential Oils

* Complex mixtures of secondary plant metabolites
- low-boiling-phenylpropenes and terpenes

* Obtained by distillation

* EOs or their components have been shown to be:
- Antibacterial - (siightly more Gram-positive than Gram-negative)
- Antiprotozoal
- Antimycotic ayashree and subramanyam, 1999; Mari et o, 2003)
- Antiviral (aishop,1995)
- Antihelmintec (eandey et at, 2000; Pessoo et o, 2002)
- Insecticidal onstantopoutou et at, 1992; Karpountsis eto, 1998)
= AntitoXigenic  (unee and smid, 2001; Jugial et at, 2002)
- Antioxidant  (xempaiah and srinivasan, 2002; Botsoglou et al, 2004)
- Hypolipidemic (srinivasan, 2009
- Digestive stimulant (tel ond srinvosan, 2004)

- Odor inhibiting and control ammonia (are, 2002) Brenesa and Roura 2010)

Type 1 Fimbriae Blockers/Antagonist

Yeast cell wall derivatives
1. Mannanoligosaccharides
MOS = First generation
2. Second generation type 1
fimbriae blockers
3. Third generation type 1
fimbriae blockers

Finally overcoming the obstacles . . ..
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In vivo Evaluation of FimH Antagonists -
A Novel Class of Antimicrobials for the
Treatment of Urinary Tract Infection
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Intestinal Membrane Glycoconjugates

J Adhesion is

3 Dimensional structure
dependant

Microvilli

The Coccidiosis Problem

Microvilli

Type 1 Fimbriae Blockers

Conventional Control

Nothing / lonophor / “Vaccination”

Oocysts
/g feces

/ Chemical

4 5

[
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~ Control - Antibiotic Free

* Chemoprophylaxis
- Chemicals = cocciocidal...?
- Programs
« Straight:
= Same drug until withdrawal
+ Shuttle:
= Drug changed within a cycle
* Rotation:
= Cycle to cycle changes of chemical
= several chemicals (2-3) used in a year
> Limited selection

* “Vaccination”

* Alternatives
- Essential oils
- Combinations
* Natustat
Copyright reserved SR Colltt

Antibiotic-Free Control

Nothing / Essential oils

Oocysts
/g feces

/ Vaccination

4 5

/ Chemical

Lesion
Score
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Summary

* Servicing the food industry
- SAFE, wholesome and satisfying
* Consumer PERCEPTION is everything
* Managing Microbiota
- Bacterial Flora
* Accelerate evolution of intestinal microbiota
Rehabilitate microbiota after disturbance
Seed = Probiotic
Feed = Acids and Enzymes
Weed = Antibiotic, Essential oils, Type 1 ﬁbria)-
blockers, Competitive exclusion
- Coccidiosis
* Vaccination
¢ Chemicals
* Natustat
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