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Our animals are 
complex systems living 
within complex systems







To optimize animal health, 
welfare and performance, we 

must understand the 
structure, function and 

interdependence of these 
complex systems
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How do we optimize 
health, welfare and 

performance in the face 
of system challenges?
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Health Disease



Health is 
not 

binary











Disease is a failure to 
maintain homeostasis



Individual animals exhibit 
a ‘dynamic’ health 

phenotype
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Individual animals exhibit 
a ‘dynamic’ health 

phenotype

Management 
practices 

determine  
health 

phenotype 
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An individual 
that can resist 
or respond to 

change or 
challenge

What is a 
resistant 

phenotype?
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The immune system is primarily 
an organ of  homeostasis



The immune system works 
as a SYSTEM 
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Inflammation is the key 
immune response in 
health defense

Photo by rawpixel on Unsplash

https://unsplash.com/photos/Bj39kPLjsOo?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/search/photos/dynamic?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


The adaptive 
immune system 
augments 
inflammation
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Inflammation 
has SIX key 

steps
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The adaptive 
immune system 
augments 
inflammation



Specificity



Memory



Speed?



How can we help our 
clients foster and 
sustain the resistant 
phenotype?



The trajectory for health, 
performance and well being is 
defined early in life





Early Life Adversity

Decreased cell 
mediated immunity

Increased PMN 
senescence

Pro-inflammation





Mucosal

Metabolic

Mental

Microbial
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Immune responses are 
tightly regulated
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Pro-Inflammatory



Stress



Metabolism is a 
guiding force in 
immunity
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Immune 
dysregulation is 
a wellspring of 
pathology
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Thank You


