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Many physicians currently in practice trained in 

the ‘70s and ‘80s, and at that time, women’s 

health was not on the agenda. 

A woman was viewed as just a little man with a 

uterus. 



Lawrence Summers suggested that innate 

differences in the build of the male and female 

brain might be one factor underlying the relative 

scarcity of women in science. (2005)

Lawrence Henry "Larry" Summers 

(New Haven, 30 novembre 1954) 

Segretario al Tesoro degli Stati Uniti per l'ultimo 

anno e mezzo della presidenza Clinton e rettore 

dell'Università Harvard dal 2001 al 2006. 

Lawrence Summers resigned yesterday as 

president of Harvard University after a relatively 

brief and turbulent tenure of five year (NYT, February 22, 2006) 









Levine, S. 

Sex differences in the brain. 

Scientific American 214, 84–90 (1966)

 The article  summarized the current 
knowledge on the topic: 

 different mating behaviours in male and 
female rats

 evidence indicating how sex hormones 
influence these behaviours 

 only one brain region, the hypothalamus, 
known to be a crucial regulator of 
hormone action 

 ‘sex differences in the brain’ came to 
refer exclusively to sex behaviours, sex 
hormones and the hypothalamus.



Sex and brain: some common misconceptions

 sex influences are small and unreliable

 average differences between the sexes result from a 

few extreme cases in a distribution

 the differences within a sex are much more 

substantial than those between the sexes (sex 

influences can therefore be dismissed as trivial)

 all sex differences, once established, can be 

completely explained by the action of sex hormones 

(oestrogen)

 if no sex difference exists in a particular behaviour, it 

can be assumed that the neural substrates underlying 

that behaviour are identical for both sexes

Why sex matters for neuroscience
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Piefke, M., Weiss, P., Markowitsch, H. & Fink, G.

Gender differences in the functional neuroanatomy of

emotional episodic autobiographical memory.

Hum. Brain Mapp. 24, 313–324 (2005).

 The authors examined the neural 
correlates of retrieval of emotional, 
autobiographical memories in men and 
women. 

 Memory performance did not differ 
between the sexes, nor did the degree 
of emotion induced by retrieval.

 However, brain regions associated with 
retrieval in the two sexes differed 
significantly.



 Isomorphic performance between the sexes 

does not necessitate isomorphic neural 

mechanisms. 

 Neural sex differences can, in some cases, 

create behavioural sex differences,but might, 

in other cases, prevent them (when, for 

instance, they would be maladaptive) by 

compensating for sex differences in other 

physiological conditions, such as sex 

hormone levels.

De Vries, G. J. Sex differences in adult and developing 

brains: compensation, compensation, compensation. 

Endocrinology 145, 1063–1068 (2004).





An illustration of sex differences in the size of various human brain regions. 

Goldstein et al. measured the volume of 45 brain structures taken from MRI scans in a sample 

of male (n = 27) and female (n = 21) subjects. As shown here, significant differences between 

the sexes were detected in widespread brain regions. The authors also found that the size of 

the sex differences were related to the presence of sex steroid receptors in homologous brain 

regions during critical developmental periods, as determined in animal studies, suggesting that 

sex differences in the adult stem from sex hormone influences on brain development.

Goldstein, J. M. et al. Cereb. Cortex 2001



L. CAHILL, 2005



 The implications of sex influences for understanding 
and treating disease states are considerable. 

 Many CNSrelated disorders show sex differences in 
their incidence and/or nature. 

 These diseases include, but are not limited to, 
Alzheimer’s disease (AD), PTSD and other anxiety 
disorders, schizophrenia, stroke, multiple sclerosis, 
autism, addiction, fibromyalgia, attention deficit 
disorder, irritable bowel syndrome, Tourette’s 
syndrome and eating disorders. 

 The mere existence of sex differences in the 
incidence and/or nature of a disorder requires us to 
examine sex influences in both our basic and clinical 
research to fully understand, and treat, the disorder. 
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Nat Genet. 2009 Feb;41(2):192-8. Epub 2009 Jan 11.

Genetic variation in PCDH11X is associated with 

susceptibility to late-onset Alzheimer's disease.
Carrasquillo MM et al.

 By analyzing late-onset Alzheimer's disease (LOAD) in a 
genome-wide association study (313,504 SNPs, three series, 
844 cases and 1,255 controls) and evaluating the 25 SNPs with 
the most significant allelic association in four additional series 
(1,547 cases and 1,209 controls), we identified a SNP 
(rs5984894) on Xq21.3 in PCDH11X that is strongly associated 
with LOAD in individuals of European descent from the United 
States. 

 Analysis of rs5984894 by multivariable logistic regression 
adjusted for sex gave global P values of 5.7 x 10(-5) in stage 1, 
4.8 x 10(-6) in stage 2 and 3.9 x 10(-12) in the combined data. 

 Odds ratios were 1.75 (95% CI = 1.42-2.16) for female 
homozygotes (P = 2.0 x 10(-7)) and 1.26 (95% CI = 1.05-1.51) 
for female heterozygotes (P = 0.01) compared to female 
noncarriers. For male hemizygotes (P = 0.07) compared to male 
noncarriers, the odds ratio was 1.18 (95% CI = 0.99-1.41).










