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Tools
• Disease detection: Volatile Organic Compound (VOC) analysis
• Disease elimination: 
Immunocontraceptive vaccine (GonaCon™)
Brucella and TB vaccines

─ DryDart™ for delivery of parenteral vaccines
─ Spray-dried and other vaccines for mucosal delivery
Mouse (Brucella)
 Feral swine (TB)

─ Using natural exposure as a challenge for Brucella vaccine studies

• Establishing conservation herds of brucellosis-negative 
Yellowstone bison

• A theoretical disease eradication plan
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Immunocontraception
• GnRH (GonaCon™)
• Currently 2 ongoing studies in bison
• Preliminary results – efficacious in producing 

infertility; effective in decreasing transmission of 
brucellosis
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Darting: DryDart™ Development
• Developing dart system to deliver lyophilized, powdered, 

pelleted, or encapsulated vaccines, at range, with accuracy. 
• 2X the payload of biobullets; mark injection site.
• Fired from dart gun or shotgun; biodegradable.
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Challenging
• Using natural exposure as a challenge, a potential model for vaccine 

studies
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Establishing Conservation Herds
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Tools
• Disease detection: Volatile Organic Compound (VOC) 

analysis
• Disease elimination: 

Immunocontraceptive vaccine (GonaCon™)
Brucella vaccines
– DryDart™ for delivery of parenteral vaccines
– Spray-dried vaccines for oral delivery
– Using natural exposure as a challenge, a potential model for 

vaccine studies

A theoretical disease eradication plan
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Detection of volatile organic 
compounds in Brucella abortus-positive 

bison
Bayn et al., 2013 Analytical Chemistry. 85 (22): 11146–11152

• 20 Brucella abortus
seropositive* bison (9 housed at 
Colorado facility and 11 housed at 
Montana facility†)

• 18 seronegative* controls (8 
housed at Colorado facility and 10 
housed at Montana facility)

*Based on standard Brucella serological tests.
†Samples collected at various time points in 
different locations in MT. 000575





Technion-Israel Institute 
of Technology-Haick
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Image from Bayn et al., 2013

Methods: Breath Analysis
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In Summary
• Good discrimination between seropositive 

and seronegative animals can be 
achieved.

• Environmental factors did not appear to 
affect the outcome of the models and were 
consistent over time.

• Results are supportive of further 
work
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Tools to Eliminate Brucellosis from 
Wildlife
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Immunocontraception - GonaCon™

• GnRH is very small and is considered 
by the body as “self”-neither condition 
will lead to the production of antibodies 

• The goal is to make GnRH look large
and foreign

• This is done by linking GnRH to a large 
foreign protein found in the sea mollusk
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Immunocontraception
• GnRH (GonaCon™)
• Benefits

Single injection produces 2-3 yr+ 
sterility in most species tested
Animals are anestrus
Approved for use in wild deer and horses.

• Liabilities
5-15% of deer become permanently sterile (5 

years)
Injection site reactions in some species
Protection from a vaccine not 100%
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In Female Bison, Brucellosis is only 
transmitted if pregnancy occurs

• In over 300 captures, Brucella abortus was isolated 
from vagina, milk, blood, feces, & products of 
parturition.
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Pilot study – Idaho bison

• Controls: 15 calves/21 reproductive years
• Treatments: 0 calves/32 reproductive 

years
• Animals in mid or late pregnancy when 

vaccinated had normal pregnancies
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Dose-response study
• Controls: 11 pregnancies/13 reproductive years
• Low dose: 7 pregnancies/14 reproductive years
• Med dose: 5 pregnancies/13 reproductive years 
• High dose: 2 pregnancies/14 reproductive years
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Current Bison Contraception Studies

• Duration of infertility study in southern 
Colorado - 18 bison (Sand dunes)
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Corwin Springs contraceptive study
First group: 15 Controls; 15 GonaCon Vaccs
– 1st year: Controls-77% preg; vaccs-20% preg
– 2nd year: Controls-77% preg; vaccs-13% preg
– 3rd year: Controls-90% preg; vaccs-36% preg

Second group: 20 Controls;  20 GonaCon Vaccs
- 1st year: Controls-90% preg; Vaccs-5% preg

– Control pasture: 12 Brucella abortions; 3 normal calves born with 
significant shedding, 4/5 sentinels  seroconverted and aborted 
once or twice; 8 calves seroconverted at 1 year. 

– Vaccinated pastures: 0 Brucella abortions; 0 seroconversions
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DryDart™ Development
• Developing dart system to deliver lyophilized, powdered, pelleted, or 

encapsulated vaccines, at range, with accuracy. 
• 4X the payload of biobullets; mark injection site.
• Fired from dart gun or shotgun; biodegradable.
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DryDart™
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Elk: Recent Increase of Brucellosis 

• 1988-89: Case of brucellosis 
transmission from wildlife to 
cattle 

• 1990-2001: No cases of 
transmission to cattle

• 2002-2013: 17 cases of 
transmission from elk to 
cattle and ranched bison
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Causes for Increase in Elk?

• Elk population increases
• Land use changes
• Wolves
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Vaccines: killed, spray-dried, finely 
powdered vaccine

• Goal: Develop spray-dried, killed, B. 
abortus vaccine for use on feedlines.
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Ongoing Mouse Study – Powdered killed B. 
abortus complexed with montmorillonite clay 

• If results are encouraging, proceed with 
elk study

000602



Using natural exposure as a challenge, 
a potential model for vaccine studies

• Goal: Develop vaccine model using natural 
exposure as challenge.

• 10 elk, 2 undiagnosed elk fetuses
• In 24 hours, 227 contacts of elk with fetuses
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A Potential Plan to make Bovine 
Brucellosis a Foreign Animal Disease 

• 20-30 year time frame
• Start with agencies and groups that agree
• Adaptive plan
• 5 phases:

– Preparation phase – 1-2 years (meetings, budget planning, 
Public education, NEPA compliance, research, modeling, cost-
benefit analysis)

– Pilot study & vaccination phase – 5 years (bison vaccination, 
baseline surveillance, elk pilot studies, NEPA compliance, 
research, Public education)

000604



5 phases (continued)

– Disease reduction phase – 10 years (decreasing 
transmission in elk and bison, NEPA compliance, 
Public education, research)

– Mop-up phase 5-10 years (bison: actions to eliminate 
transmission in last positive bison and elk, Public 
education, NEPA compliance)

– Surveillance phase – 5-10 years (continue 
monitoring) 
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Nonlethal techniques to stop 
transmission - bison

• Remote vaccination of calves and yearlings
• Test & treat

– Field test (FPA, card)
– Rx: 1. immunocontraception – 3+ years infertility

2. therapeutic vaccination
3. sustained release rifampin 

Booster in 3 years if needed

• Downside: requires hands-on bison work; 
requires animal ID
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Nonlethal techniques to stop 
transmission - elk

• Oral vaccination on feedgrounds and 
temporary bait stations

• Gradual incremental reduction and 
elimination of elk feedgrounds
– Habitat improvement
– Pilot studies with rigorous research
– Vaccination and immunocontraception to mitigate 

against transmission to cattle
– Elimination of feedgrounds would decrease 

transmission of other diseases, i.e., CWD
000607


















































































































































































