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HOW DO YOU KNOW 
YOU ARE SICK? 



WHAT IS SICKNESS? 

WHAT IS HEALTH? 

Listlessness 
Lethargy 
Reduced locomotor activity 
Behavioural inhibition  
Anhedonia 
Anxiety 
Fatigue  
Somnolence  
Disinterest 
Malaise 
Hyperalgesia 
Cognitive impairment 

+ Agility 

+ Strength 

+ Resilience 

+ Intelligence 

+ Sensory Acuity 



GARDEN VS MACHINE 



HOW DO YOU KNOW  YOU ARE 

SICK? 

Miller, 2011 

the “sickness response” 

immune-to-brain communication 



Laflamme et al (1999) 

Changed behaviour 

Illness response 

Brain NF-kB activation 

Systemic infection 



Harrison et al (2009) 

Your immunology can change your brain  
 
 
 



Maes et al (2012) 

Your immunology can change your body  
 
 
 

Proinflamm 
Cytokines 





THE CENTRAL IMMUNE SYSTEM 

Nimmerjahn et al 2005 



GLIA: the other 90% 

Allen et al 2009 Barres et al 2010 



Untold power  
of lateral  
sensitization 

Haydon et al 2001 



 

 

BRAIN V2.0  
1012  GLIA 

90% WITH 30,000 

INTERCONNECTIONS 

 

 

POWER IN GLIAL 
COMPLEXITY 

+ 

 

BRAIN V1.0  
1011 NEURONS 

WITH 1014 SYNAPSES 

 

 

 



THE OTHER BRAIN 

Fields, R. D. (2013). 



The GLIAL difference 

Goldman et al 2013 



No conscious memory without  
peripheral IMMUNOLOGY 

Parkhurst et al 2013 Schwartz al 2013 

+ T cells 

- T cells 

Synaptic  
pruning 

Learning 
& Memory 



Brain lymphatics: A Game Changer… 

Alitalo  et al 2015, Kipnis et al 2015 



GARDEN VS MACHINE 



two way street 



Ader & Cohen showed that taste conditioning affected immune function.  

First experiments that demonstrated that the nervous system can affect the 

immune system. 

Ader et al 1975 

The brain can change immunology 
 
 
 
 



Cyclosporin A + with a green-colored, novel-tasting drink  

 (150 ml strawberry milk aromatized with lavender oil) 

 

Wirth et al 2011 

The brain can change immunology 
 
 
 



Prossin et al 2016 

The brain can change immunology 
 

Experimental sadness acutely changes peripheral immunology 



GARDEN & MACHINE 

+ 



GARDEN & MACHINE 



Convergence of multiscale systems monitoring 



HARNESSING THE MIND-BODY 
CONNECTION 

+ Agility 

+ Strength 

+ Resilience 

+ Intelligence 

+ Sensory Acuity 

   Immune - Brain  
Brain  - Immune 
Gut - Immune - Brain 
Enviro - Immune - Brain 
Brain - Immune - Body 
Brain  - Immune - Gut 

Manipulate 

Monitor 




