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Stress and Disease: Is Being Female a Predisposing Factor? 
 J. Neurosc. Oct. 2007 

Diagram depicting putative heightened female predisposition 

toward stressrelated disease. 
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Pubertà - Ciclo mestruale – Gravidanza - Menopausa 

In queste condizioni fisiologiche vi sono fluttuazioni 
degli ormoni e modificazioni del trofismo e 

eccitabilità neuronale 



Estradiol 

Progesterone 

J.C. Dreher, PNAS, 2007 
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Menstrual cycle phase modulates reward-related neural 

function in women 



“Menstrual cylcle-dependent neural plasticity in the adult human 

brain is hormone, task and region specific” 
Fernandez G et al., J Neurosci, 23(9): 3790-3795 (2003) 
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t11= 2.87, p<0.02 

t11= 2.89, p<0.02 



Goldstein J M et al. J. Neurosci. 2005 

Hormonal cycle modulates arousal circuitry in women 
using functional magnetic resonance imaging 

 



Hippocampus, 2008 
 

Hippocampal structural changes 

across mestrual cycle 
Protopopescu et al., 



Psychoneuroendocrinology, 2010  

Neural mechanisms underlying changes in stress-
sensitivity across the menstrual cycle  

The larger the increase in allopregnanolone concentration across the 
menstrual cycle was, the smaller the amygdala and medial prefrontal 
cortex responses were after stress induction in the late luteal phase 

Neutral Fear 



October 4, 2010 



The Plasticity of Human 

Maternal Brain: 

Longitudinal Changes in 

Brain Anatomy During the 

Early Postpartum Period 
 

Behavioral Neuroscience, 2010 



The importance of childhood 
 

Nature, October, 2010 

The early relationship between parent and child is crucial to later development. 



Cortical thinning in persons at increased familial risk 

for major depression 
 
PNAS, 2009 



Anterior hippocampal volume is reduced in 

behaviorally depressed female cynomolgus macaques 
 

Psychoneuroendocrinology, 2009 



Gray matter reduction associated with emotion 

regulation in female outpatients with major depressive 

disorder: A voxel-based morphometry study 

 
Prog Neuropsychopharmacol Biol Psychiatry., 2009 



Abnormally Reduced Dorsomedial 

Prefrontal Cortical Activity 

and Effective Connectivity With 

Amygdala in Response to 

Negative Emotional Faces in 

Postpartum Depression 

Am. J. Psychiatry, 2010 



Abnormally Reduced Dorsomedial Prefrontal Cortical Activity 

and Effective Connectivity With Amygdala in Response to 

Negative Emotional Faces in Postpartum Depression 

Am. J. Psychiatry, 2010 



Prenatal exposure to maternal depression, neonatal 

methylation of human glucocorticoid receptor gene 

(NR3C1) and infant cortisol stress responses  
 
Epigenetics, 2008 



American College Obst. Gynecol., 2008 



American College Obst. Gynecol., 2008 



 
“…SSRIs…are not major  
human teratogens. “   
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The neuroplastic  
maternal brain  

Kinsley , Hormones & 
Behavior 2008 


