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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application and will be posted on the CSUPERB web site if funded. Use only  single-spaced, 12 point 
Times New Roman font. See instructions.  

PROJECT OBJECTIVE: (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.) The primary objective of this project is to determine how interactions between neurochemical 
systems in the brain regulate aggressive behavior. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS:    Corticotropin-releasing hormone (CRH) is a highly 
conserved peptide that sits at the apex of the neuroendocrine stress axis in vertebrates. The role of CRH 
in initiating the stress response is well understood. Its interactions with other brain systems, however, 
particularly those that modulate social behavior have gained little attention. My laboratory has developed 
a protocol through which two behavioral neuroendocrine phenotypes can be generated simply by altering 
housing conditions in a non-traditional model system (convict cichlid fish, Cryptoheros nigrofasciatus). 
Group-housed animals show typical aggression levels and moderate CRH receptor subtype 2 (CRHR2) 
binding in the hypothalamus (the neural epicenter for social behavior). Socially isolated animals, 
however, exhibit extreme aggression and high hypothalamic CRHR2 binding. In the proposed 
experiment, we aim to evaluate whether CRHR2 binding modulates expression of the monoamine 
oxidase gene, transcription of which yields monoamine oxidase (MAO), an enzyme responsible for 
serotonin metabolism. MAO is particularly relevant to aggressive behavior because it has been shown 
that low rates of serotonin metabolism are associated with more aggressive/dominant phenotypes. We 
will manipulate binding of CRHR2 receptors with agonists and antagonists, evaluate changes in MAO 
gene expression patterns, and determine whether pharmacological treatment is sufficient to reverse 
behavioral phenotype. This study will provide essential insights into the interactive roles of the stress axis 
and serotonergic system in generating deviant forms of aggression in vertebrate animals.  

EXECUTIVE SUMMARY  [NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR PROGRAM PROMOTION]: 
State in layman's terms the application’s broad, long-term objectives and specific aims, making reference to the potential 
public benefits of the project relevant to California.                                                                                             
Aggression permeates our society and constitutes a major concern for our social fabric. Aberrant forms of 
aggression often associated with violent or abusive tendencies and/or personality disorders (e.g., 
generalized anxiety) have been linked to exposure to mild social stress, in particular social deprivation. 
Aggressive behavior also has been tied to changes in brain neurochemical processes, namely serotonin 
production. Our project aims to evaluate the potential for interactions between these two putative 
mechanisms – stress and serotonin production - to govern aggressive behavior. We have generated an 
experimental paradigm that uses social deprivation to induce aggressive behavior in a fish species 
(convict cichlids). Socially isolated fish also show changes in brain neurochemistry associated with the 
stress response. An interesting question that arises is how changes in brain stress profiles precipitate 
aggression. We will test whether alterations in brain stress profiles influences the enzyme responsible for 
serotonin production, which is known to directly affect the expression of aggressive behavior. This 
research is important for identifying possible molecular mechanisms associated with the development of 
aggression, which will help us to better understand the basis for hostile behavior and perhaps to generate 
more effective therapies for treating personality disorders characterized by deviant aggression.  California 
is not impervious to these issues, being ranked 11th among US states in violent crimes in 2004, and 
having a total of 316,592 aggression-precipitated police reports in 2005. Understanding the fundamental, 
biological basis for aggressive behavior using state-of-the-art molecular neurobiological techniques might 
thus help us to alleviate the prevalence of societal aggression. 


