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The objectives of the project

» Development of feeding additive and/or veterinary medical concepts based on
Artemisia annua (A. annua) for prevention and treatment of coccidiosis,
blackhead and necrotic enteritis.

» Development of the most cost efficient cultivation methods of A. annua with
increased content of bioactive compounds. Identification of A. annua genotypes
with optimal levels of bioactive compounds.
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Project partners

Aarhus University
» Department of Horticulture
» Department of Animal Health and Bioscience

University of Southern Denmark
» Department of Chemical Engineering, Biotechnology & Environmental Technology

DHI

» Department of Human Health and Safety

University of Copenhagen
» Department of Food and Resource Economics

Danish Meat Research Institute (Danish Technological Institute)

Nutridoc (Regulatory Affairs within the feedstuff sector)

Biosynergy A/S (Plant grower)
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The burning platform

» Coccidiosis and necrotic enteritis are among the most loss causing poultry
diseases.

» Blackhead is a severe disease in free-range flocks with no possibilities for
treatment.

» lonophore coccidiostats with antibiotic effects are presently used as feed additives
to control coccidiosis and necrotic enteritis. Due to problems related to coccidial and
bacterial resistance and cross contamination of feed in the feed mills, these
substances are expected to be banned within the EU as soon as alternatives are

available.

» The Danish agriculture is under intense pressure — development of new high value
crops are necessary to increase the Danish competitiveness in the global market.
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WP1 Parasite infection model in poultry
DHI and KU-Life: Head of Department Anders Permin, Postdoc Torben Wilde Schou and PhD student

Test of A. annua in parasitic disease models

Coccidiosis:
» In vitro: Vaccine strains can be maintained in vitro. Artemisinin and other
compounds/extraxtions will be tested

» In vivo: Disease models in chickens can be achieved by overdosing with vaccine
strains. Artemisinin and other compounds/extraxtions will be tested

Clinical signs Damage of the intestinal mucosa
with hemorrhages
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WP1 Parasite infection model in poultry

DHI and KU-Life: Head of Department Anders Permin, Postdoc Torben Wilde Schou and
PhD student

Test of A. annua in parasitic disease models

Blackhead:
» H. meleagridis more complicated to culture in vitro.

» Collaboration with leading expert in Europe, Dr. M. Hess (University of Veterinary
Medicine, Vienna)

» In vitro tests and tests on Blackhead infected chickens will be performed in
Vienna

Enlarged hemorrhagic ceca and
characteristic liver lesions

Clinical signs
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WP2 Antimicrobial properties of A. annua

AU, Department of Animal Health and Bioscience: Senior scientist Ricarda Engberg
Test of A. annua in bacterial disease models

» In vitro screening of A. annua
» Antimicrobial effect of dried plant material _
» Antimicrobial effect of essential oils (volatile or ethereal oils)

» Dose response trial
» Feeding trial with broilers
» Feeding trial with layers

> Necrotic enteritis disease model
» Involves the use of predisposing factors, e. g. Challenge with coccidia and C. perfringens

» Large scale production trial with broilers under field conditions
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Necrosis of the mucous Small intestinal contents with predominance

membrane detaching from the of Gram-positive rods (Clostridium
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WP2 Antimicrobial properties of A. annua

AU, Department of Animal Health and Bioscience: Senior scientist Ricarda Engberg

Results: in vitro screening of A. annua (dried plant and essential 0ils)

Antimicrobial effect against
Clostridium perfringens (2 test strains isolated from diseased chickens)

Dried plant material (leaves)
» Inhibition of Clostridium perfringens at concentrations of 1%

Essential oils, Minimal inhibitory concentrations (MIC-values)

» Oil extract with hexane 170 ppm
» Oil extract with dichloromethane 270 ppm
» Oil extract with methanol >700 ppm
Conclusion

» Oil extracts with hexane and dichloromethane have a strong growth inhibiting effect on

Clostridium perfringens.
» Extract based on hexane and dry plant material will be used in a dose response trial with

broilers (April - May 2010).
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WP3 Cultivation experiments to enhance yield and content of

artemisinin and essential oil
AU, Department of Horticulture: Senior scientist Kai Grevsen, Senior scientist Martin Jensen,
PhD student Anders Kjeer and Biosynergy A/S

Genetics:
» Clones and varieties of Artemisia annua

Cultivation:

» Plant establishment

» Plant density

» Fertilization and irrigation

» Harvest time/ developmental stage, part of plant used
(Harvest and drying methods)

PhD project:

» Glandular trichome physiology

» Stress induced artemisinin og essential oil production {
i

" Glandular trichome
Documented and high quality plant material for the other WP’s 10
together with partner Biosynergy A/S
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WP3 Cultivation experiments to enhance yield and content of

artemisinin and essential oil
AU, Department of Horticulture: Senior scientist Kai Grevsen, Senior scientist Martin Jensen,
PhD student Anders Kjeer and Biosynergy A/S

Agronomic experiments 2009

Varieties’ of Artemisia

» 'Artemis F2’

» 'Vietnam local’ (old seeds from 2006)

» 'Magic gardens’ (early flowering)

» 'One garden’ (early flowering)

» 'Companion plant’ (early flowering)

» ‘Martin Jgrgensen’s Nepal local’ Artemisia ssp

Plant density
» 5 densities: 5 — 15 plants m-2
» 3 harvest times (Sept.-Nov.)

Production

» Large scale production (partners)

» Cuttings/ (proliferation from mother plants)
» Early transplant production — flowering?

Stress treatments (PhD student project)
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