





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Cumulative estrogen exposure, APOE genotype, and women’s brain aging - a population-based neuroimaging study
  
      Ann-Marie de Lange, Claudia Barth,  View ORCID ProfileTobias Kaufmann, Ivan I. Maximov, Dennis van der Meer, Ingrid Agartz,  View ORCID ProfileLars T. Westlye

  
      doi: https://doi.org/10.1101/826123 

  
  
  

Ann-Marie de Lange 
1Department of Psychology, University of Oslo, Oslo, Norway
2NORMENT, Institute of Clinical Medicine, University of Oslo, & Division of Mental Health and Addiction, Oslo University Hospital
3Department of Psychiatry, University of Oxford, Warneford Hospital, Oxford, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
a.m.g.d.lange@psykologi.uio.no
claudia.barth@medisin.uio.no


Claudia Barth 
2NORMENT, Institute of Clinical Medicine, University of Oslo, & Division of Mental Health and Addiction, Oslo University Hospital

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
a.m.g.d.lange@psykologi.uio.no
claudia.barth@medisin.uio.no


Tobias Kaufmann 
2NORMENT, Institute of Clinical Medicine, University of Oslo, & Division of Mental Health and Addiction, Oslo University Hospital

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Tobias Kaufmann


Ivan I. Maximov 
1Department of Psychology, University of Oslo, Oslo, Norway
2NORMENT, Institute of Clinical Medicine, University of Oslo, & Division of Mental Health and Addiction, Oslo University Hospital

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


Dennis van der Meer 
2NORMENT, Institute of Clinical Medicine, University of Oslo, & Division of Mental Health and Addiction, Oslo University Hospital
4School of Mental Health and Neuroscience, Faculty of Health, Medicine and Life Sciences, Maastricht University, The Netherlands

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


Ingrid Agartz 
2NORMENT, Institute of Clinical Medicine, University of Oslo, & Division of Mental Health and Addiction, Oslo University Hospital
5Department of Psychiatry, Diakonhjemmet Hospital, Oslo, Norway
6Department of Clinical Neuroscience, Centre for Psychiatric Research, Karolinska Institutet, Stockholm, Sweden

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


Lars T. Westlye 
1Department of Psychology, University of Oslo, Oslo, Norway
2NORMENT, Institute of Clinical Medicine, University of Oslo, & Division of Mental Health and Addiction, Oslo University Hospital

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Lars T. Westlye




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Estrogen exposure may influence women’s risk of Alzheimer’s disease, but little is known about how it affects normal brain aging. Recent findings from the UK Biobank demonstrate less evidence of brain aging in women with a history of multiple childbirths. Here, we investigated the link between brain aging, estrogen exposure, and APOE genotype beyond the effects of parity in 16,854 UK Biobank women. Machine learning was used to predict brain age based on neuroimaging-derived measures, and the difference between an individual’s predicted and chronological age was used as an estimate of brain aging. Cumulative estrogen exposure was estimated using an index including age at menarche and menopause, BMI, time since menopause, and duration of hormone replacement therapy. Endogenous hormone exposure was approximated by reproductive span, while exogenous exposure was estimated by usage, onset, and duration of hormone replacement therapy and oral contraceptives. Higher cumulative, endogenous, and exogenous estrogen exposure were each linked to higher brain age relative to chronological age. Earlier onset of hormone replacement therapy, particularly before menopause, was associated with less evident brain aging in APOE e4 carriers only, while higher circulating estradiol levels during menopause were linked to more evident brain aging in carriers and less evident brain aging in non-carriers. The results indicate that estrogen exposure and parity may differentially relate to women’s brain aging, and that APOE e4-specific associations between estrogen and brain aging may be of importance for optimizing hormone replacement therapy regimes in perimenopausal women.
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