





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Evidence for a Large-Scale Brain System Supporting Allostasis and Interoception in Humans
  
       View ORCID ProfileIan R. Kleckner, Jiahe Zhang, Alexandra Touroutoglou, Lorena Chanes, Chenjie Xia, W. Kyle Simmons, Karen S. Quigley, Bradford C. Dickerson, Lisa Feldman Barrett

  
      doi: https://doi.org/10.1101/098970 

  
  
  

Ian R. Kleckner 
1Department of Psychology, Northeastern University, Boston, MA.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ian R. Kleckner
	For correspondence: 
ian_kleckner@urmc.rochester.edu
l.barrett@neu.edu


Jiahe Zhang 
1Department of Psychology, Northeastern University, Boston, MA.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Alexandra Touroutoglou 
2Department of Neurology, Massachusetts General Hospital and Harvard Medical School
3Athinoula A. Martinos Center for Biomedical Imaging
4Psychiatric Neuroimaging Division, Department of Psychiatry, Massachusetts General Hospital and Harvard Medical School, Charlestown, MA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Lorena Chanes 
1Department of Psychology, Northeastern University, Boston, MA.
3Athinoula A. Martinos Center for Biomedical Imaging
4Psychiatric Neuroimaging Division, Department of Psychiatry, Massachusetts General Hospital and Harvard Medical School, Charlestown, MA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Chenjie Xia 
3Athinoula A. Martinos Center for Biomedical Imaging
5Frontotemporal Disorders Unit, Department of Neurology, Massachusetts General Hospital and Harvard Medical School, Charlestown, MA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


W. Kyle Simmons 
6Laureate Institute for Brain Research, Tulsa, OK
7School of Community Medicine, The University of Tulsa, Tulsa, OK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Karen S. Quigley 
8Edith Nourse Rogers Memorial VA Hospital, Bedford, MA
1Department of Psychology, Northeastern University, Boston, MA.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Bradford C. Dickerson 
3Athinoula A. Martinos Center for Biomedical Imaging
5Frontotemporal Disorders Unit, Department of Neurology, Massachusetts General Hospital and Harvard Medical School, Charlestown, MA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Lisa Feldman Barrett 
1Department of Psychology, Northeastern University, Boston, MA.
3Athinoula A. Martinos Center for Biomedical Imaging
4Psychiatric Neuroimaging Division, Department of Psychiatry, Massachusetts General Hospital and Harvard Medical School, Charlestown, MA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
ian_kleckner@urmc.rochester.edu
l.barrett@neu.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract:
Large-scale intrinsic brain systems have been identified for exteroceptive senses (e.g., sight, hearing, touch). We introduce an analogous system for representing sensations from within the body, called interoception, and demonstrate its relation to regulating peripheral systems in the body, called allostasis. Employing the recently introduced Embodied Predictive Interoception Coding (EPIC) model, we used tract-tracing studies of macaque monkeys, followed by two intrinsic functional magnetic resonance imaging samples (N = 280 and N = 270) to evaluate the existence of an intrinsic allostatic/interoceptive system in the human brain. Another sample (N = 41) allowed us to evaluate the convergent validity of the hypothesized allostatic/interoceptive system by showing that individuals with stronger connectivity between system hubs performed better on an implicit index of interoceptive ability related to autonomic fluctuations. Implications include novel insights for the brain’s functional architecture, dissolving the artificial boundary between mind and body, and unifying mental and physical illness.
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