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Multiple causes of suicidal behaviour 
Distal 

 genetic load 
 limited foetal growth / perinatal circumstances   
 adverse early life events 
 neurobiological disturbances (eg 5-HT, HPA) 
 personality characteristics 
  cognitive psychology 
  impulsivity, aggression           

Proximal           STRESS 
 psychiatric disorders 
 somatic disorders 
 psychosocial stressors 
 availability of methods       DIATHESIS 

Stress-diathesis interaction model  
of suicidal behaviour 

Hawton & van Heeringen, 2009 

Neurobiology of suicidal behaviour: 
study approaches 

Ernst et al 2009 Pregelj et al 2011 
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McGowan et al, 2009 Nature Neuroscience 

-  environmental events that are associated with  
decreased HC glucocorticoid receptor expression  
and increased HPA activity enhance the risk of  
suicide 
 - the findings suggest that  
(1)  the transmission of vulnerability from  
parent to offspring occurs through the epigenetic  
modification of genomic regions that are implicated  
in the regulation of stress responses; 
(2) parental care has an effect on the epigenetic  
regulation of receptor expression;  
(3) suicide has a developmental origin. 

Sequeira et al 2009 

Van Heeringen et al 2011 

Potential clinical implications of neurobiological findings: 
selected topics 

•  insight in dynamics   
•  risk assessment : cholesterol 
•  treatment: ketamine 

 An excruciatingly painful emotional state 
that is perceived by the person to be 

without end is the common motivation 
for suicide in depressed individuals  

                                                                                                                              
     American Psychiatric Association, 2004 

N 

(van Heeringen et al, 2010) 
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Olié et al 2011 DiazGranados et al 2010 

Conclusions 
•   Increasing number of approaches to the neurobiological study of suicidal behaviour 

•   Increasing support for  
•  stress-diathesis model 
•  role of gene-environment interaction 

•  Involvement of number of neurochemical systems (including 5-HT, GLU and GABA) 
and particular brain areas (including OFC and DLPFC)  

•   Clinical relevance of findings is increasing 

•  Further study needed to identify biomarkers and develop targeted treatments 

Prefrontal cortex 

Wallis, 2007 
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Schweighofer et al, 2007 

SHORT vs NO 

LONG vs SHORT 

Tanaka et al, 2004 

Neurobiology of suicidal behaviour: 
gene/environment approaches 

Caspi & Moffit, 2006 
Jollant et al, 2008 

Orbitofrontal cortex response to angry faces in  
men with histories of suicide attempts 

Dia serotonin depletie & 
discount factor 

Schweighofer et al, 2008 

Is serotonin-dependent  
myopia for the future  

the missing link between depression and suicide? 
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Changes in serotonergic functioning:  
post-mortem findings (Mann, 2003) 

Fewer 5-HT transporter sites 
         BA 11, 24, 45, 47 

5-HT1a receptor up-regulation 
               BA 45, 46 Van Heeringen et al, 2003 


