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Livestock and Human Development

• Livestock directly contribute to the livelihood of approximately 70% 
of the world’s poor

• Livestock serve as a source for economic development

• Services that support livestock development also promote economic 
development

• Livestock provide an important source of protein for much of the 
world:  eggs, meat, milk

• Livestock reflect higher societal status

• Companionship
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Role of Animals in Public Health

• Livestock contribute to economic 
stability

• People with income can afford medical 
services and food

• Livestock are a source of food and 
nutrition

• Immunosuppression: Malnutrition 
weakens the body’s ability to fight disease

• Malnutrition may stifle brain development

• Livestock can be a source of 
pathogens that cause infectious 
disease

• Some animal diseases cross the species 
barrier and can infect humans (zoonoses)
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Improving Animal Health
Will Improve the Food Supply

• Improved animal health, well-being, and 
nutritional status will increase production 
capabilities and quantities, and economic 
returns
• Increased milk and egg production

• Increased weight gain improves meat production

• Enhanced food safety

• Increased food supply and opportunities for 
economic development will improve public 
health and well being
• On April 15, 2008, the BBC reported that Iraqi 

militias were using food as a recruiting tool, using 
Hezbollah as a model

• Elimination of specific livestock pathogens 
will allow countries to resume international 
trade
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Improving Animal Health 
Will Improve Public Health

• Reducing infectious diseases in livestock will 
mitigate the risk of human infection with zoonotic 
pathogens

• Bacillus anthracis

• Brucella abortus, B. melitensis, B. suis

• Mycobacterium bovis

• Nipah virus

• Highly pathogenic avian influenza viruses

• Eradiation and control of certain livestock 
pathogens will reduce availability of agents in 
nature that can be maliciously acquired and 
disseminated 

• Foot and mouth disease virus

• Bacillus anthracis

• Brucella spp.

• Burkholderia pseudomallei
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Zoonotic Potential of Animal Pathogens

• 60% of human  pathogens are zoonotic

• 80% of animal pathogens are multi-host

• 75% of emerging diseases are zoonotic

• 80% of potential bioterrorism agents are zoonotic pathogens

• Nearly all new human (infectious) diseases originate from animal 
reservoirs

Bacillus anthracis

Avian influenza virus Nipah virus in pig lungSARS virus 
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Mechanisms for Improving Animal Health

• Strengthening veterinary services

• Human capital

• Early detection strategies

• Surveillance

• Rapid and reliable diagnostic testing

• Established control plans

• Prevention strategies

• Promoting “one-health” concept

• Integration of public and animal health sectors 

• Combat zoonotic diseases

• Enhance food safety

• Improve characterization of newly emerging infectious 
diseases

• Improving livestock production
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• Many of the tools, techniques, and 
equipment used to detect, diagnose, 
control, and prevent animal diseases are 
“dual-use” – they can be used for good or 
harm

• Transparent surveillance networks that support 
early detection

• Laboratory diagnostic methods that promote 
viral and bacterial isolation and amplification 

• Vaccine manufacturing facilities that amplify 
and store large quantities of pathogens, and 
that have the equipment and skills to produce 
large volumes of pathogens

• Research techniques that require amplification 
and/or genetic modification of pathogens

Precautions for Building Animal Health 
Capacity:  “Dual-Use Dilemma” 
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Precautions for Building Animal Health 
Capacity:  “Dual-Use Dilemma”

• Early detection

• Transparent surveillance networks 
may reveal reliable sources of 
pathogens to those who intend to 
acquire agents for malicious 
development and dissemination

• Many surveillance networks are 
widely available on the internet 

• Location of outbreak

• Number of animals affected

• Species affected

• Strain identified

• Laboratory conducting diagnostic 
testing
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Foot and Mouth Disease Surveillance:  WRL

• The University of California Davis, in collaboration with the World 
Reference Laboratory (WRL) for foot and mouth disease, has 
established a internet-based surveillance system for this disease

Data from World Reference Laboratory, 2000-2007
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Highly Pathogenic Avian Influenza Surveillance:  OIE
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Highly Pathogenic Avian Influenza Surveillance:  OIE
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Infectious Disease Diagnostics in the Laboratory

• Many laboratories rely on conventional, 
microbiological techniques to diagnose 
infectious diseases

• Bacterial culture

• Viral culture

• Many facilities then place the amplified 
pathogens in long-term storage

• Often, these agents in storage are vulnerable to 
theft and misuse (laboratory biosecurity not at all 
practiced universally)

• Staff in these facilities possess the 
expertise and means to isolate and amplify 
bacterial and viral isolates, dual-use skills 
that could be exploited
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Building Capacity Securely

• Surveillance networks

• Minimize transparency when possible

• May be difficult because of international health regulations and standards

• Perhaps surveillance of diseases most at risk of bioterrorism use could be conducted 
over limited-access web sites and servers 

• Link increased surveillance capacity to efficient control efforts

• Implement preventative strategies, not only detection strategies

• Laboratory capacity building

• Utilize modern molecular tools, antibody-based serological testing, and reliable rapid 
antigen detection methodologies to minimize isolation and amplification of pathogens

• When amplification is necessary, implement strict lab biosecurity policies

• Physical security

• Personnel reliability

• Pathogen inactivation

• Pathogen control and accountability

• Pathogen consolidation to central facility

• Other laboratory biosecurity management systems
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Conclusions

• Improved animal health can complement global public health projects

• Maintaining disease-free livestock populations supports national 
economic development
• Increased employment opportunities

• Increased animal production 

• Increased food supply

• Increased food safety

• Increased trade opportunities

• Enhancing animal health will improve security of individual households, 
and strengthen national and regional stability

• Building animal health capacities is fundamental to improving public 
health, security, and stability, BUT…
• Need to recognize that, in some cases, strengthening public health can increase the 

risk of bioterrorism 

• Public health capacity building must incorporate biosecurity measures so that 
terrorists interested in maliciously acquiring, developing, and/or disseminating 
infectious disease are not the beneficiaries of enhanced public health


