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【Purpose and Background of the Research】 

  It is essential for human beings to establish and 
maintain emotional bonding with other people. 
However, it has become more and more difficult to 
form and maintain stable social relationships in a 
highly industrialized/computerized world. This 
has brought about a number of negative traits, 
such as neglect, child abuse, impulsive violence, 
etc.  The main goal of our research is to 
understand the neurobiological basis of social and 
affective behaviors. Since gonadal steroids play a 
central role in the regulation of sex-typical social 
behaviors throughout life, we will study brain 
mechanisms of their time-, sex-, and brain 
site-specific action. We aim to understand: (1) how 
hormones act on the development of neural 
network for social behavior; (2) how they regulate 
adaptive expression of behavior; and (3) how they 
determine sex and individual differences.  

 
 
 
 
 
 

【Research Methods】 
  We will focus on organizational and activational 
action of gonadal steroid hormones to determine 
the role of the two types of estrogen receptors, ERα 
and ERβ, and their mechanisms of action. Using 
several different approaches, we will determine 
critical site, time and mechanisms of steroid action 
for the sex-typical (both male and female) 
regulation of sexual, aggressive, and parental 
behavior as well as social recognition, preference, 
and anxiety, in mice. Particularly, we will use 

siRNA-mediated 
knockdown of 
ERs, optogenetic 
manipulation on 
neural network of 
social behavior, 
and neuroanato- 
mical and 

physiological assays. We will also analyze 
ER-related genetic polymorphisms to identify 
determinants of individual differences in social 
behaviors.  
 

【Expected Research Achievements and 
Scientific Significance】 

  Our goal will be to establish “a comprehensive 
brain map of hormonal action for the regulation of 
social behaviors” by collaborative interactions 
with neuroscientists with various expertise. 
These studies will advance our knowledge of how 
social-behavioral networks are regulated by 
gonadal steroids via ERα and ERβ for sex-typical 
behavioral expression. The outcome of the studies 
is expected to provide scientific insights of the 
nature and causes of disruption of human social 
and affective behaviors, and determine a possible 
neuroendocrine basis of sex- and individual- 
differences. Ultimately the findings should 
contribute greatly to human well-being.  
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