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DISEASE/SYSTEM  MECHANISMS    

__________________________________________________________________________________________________________ 

Pain  Activation of endogenous opioids and dopamine (placebo). Activation of CCK  

  and de-activation of dopamine (nocebo)   

__________________________________________________________________________________________________________ 

Parkinson’s  Activation of dopamine in the striatum and changes in activity of neurons in 

disease   basal ganglia and thalamus 

__________________________________________________________________________________________________________ 

Depression  Changes of electrical and metabolic activity in different brain regions, e.g. ventral striatum 

__________________________________________________________________________________________________________ 

Anxiety  Changes in activity of the anterior cingulate and orbitofrontal cortices.  

  Genetic variants of serotonin transporter and tryptophane hydroxylase 2 

__________________________________________________________________________________________________________ 

Addiction  Changes of metabolic activity in different brain regions 

__________________________________________________________________________________________________________ 

Autonomic 

responses to DBS Change of neuronal excitability in limbic regions  

__________________________________________________________________________________________________________ 

Cardiovascular Reduction of b -adrenergic activity of heart   

__________________________________________________________________________________________________________ 

Respiratory  Conditioning of opioid receptors in the respiratory centres 

__________________________________________________________________________________________________________ 

Immune  Conditioning of some immune mediators (e.g., IL-2, IFN-g, lymphocytes) 

system  

__________________________________________________________________________________________________________ 

Endocrine  Conditioning of some hormones (e.g., growth hormone, cortisol) 

system  

__________________________________________________________________________________________________________ 

Physical  Activation of endogenous opioids and increased muscle work 

performance      

__________________________________________________________________________________________________________ 

Alzheimer’s  Prefrontal executive control and functional connectivity of prefrontal areas 

disease     

Finniss, Kaptchuk, Miller and Benedetti (2010)   Lancet 
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Ritual of therapeutic act 

Psychosocial context 

D2-D3                CB1                 mu 

dopamine      cannabinoids    opioids 

Benedetti (2008)   Annu Rev Pharmacol Toxicol 

anti-Parkinson         cannabis            narcotics 
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                       TRIAL Met#2 
                (Colloca and Benedetti, Nature Rev Neurosci 6: 545-552, 2005)  

 

 

 

Is metamizol (300 mg) effective in post-thymectomy pain? 

 

 

Open metamizol injection group (N=10) 

 

 

Hidden metamizol injection group (N=10) 
Informed consent “You will receive metamizol but you don’t know when” 

Double blind 
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