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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the application. Project 
objective and, technical abstract will be posted on the CSUPERB website only if project is funded. Non-technical abstract will be used for 
public information or program promotion, only if funded. Use only single-spaced text; and all abstracts are limited to one page total. See 
instructions for more information.  

PROJECT OBJECTIVE: (Provide a one to two sentence, non-technical description of the project’s overall objectives and key milestones.)  

We investigate how progesterone turns on and off opioid neural circuits that regulate female sexual 
behavior in the rat. The goal of the proposed project is to determine whether in our reproductive behavior 
neural circuit nociceptin opioid receptor is expressed in β-endorphin neurons that project to the medial 
preoptic nucleus using double label in situ hybridization and tract tracing techniques.  
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
The activity of reproductive neurocircuits within the hypothalamus that control sexual receptive behavior, 
lordosis, is regulated by the steroid hormones estradiol and progesterone. Estradiol initially inhibits 
lordosis through a multi-synaptic circuit in the arcuate nucleus of the hypothalamus (ARH) that 
stimulates the release of the neurotransmitter β-endorphin (β-END) which activates and internalizes the 
mu-opioid receptor (MOP) located on neurons within the medial preoptic nucleus (MPN). Progesterone 
turns off the estradiol-induced activation of this inhibitory behavioral circuit and preliminary data indicate 
that progesterone regulates the β-END neuron through a separate set of neurons that release the 
neurotransmitter, nociceptin.  Nociceptin appears to act through its receptor, NOP, within the ARH to 
inhibit the β-END neuron. We will test the hypothesis that nociceptin directly acts on β-END neurons 
through NOP in the ARH to inhibit the release of β-END. To determine whether NOP is present in β-
END neurons in the ARH that project to the MPN, double label fluorescent in situ hybridization will be 
used to label NOP and proopiomelanocortin (POMC, the prepropeptide for β-END) mRNA in animals 
that have been injected with fluorogold (a retrograde tract tracer) in the MPN.  We expect that a 
population of ARH neurons will express β-END (POMC) and NOP and will be retrogradely labeled with 
fluorogold. These results will indicate that nociceptin can act directly on β-END neurons to reverse 
estradiol-induced MOP activation in the MPN to facilitate lordosis.  
 
EXECUTIVE SUMMARY: (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 for California.)         
The sequential exposure of neural circuits to estradiol and progesterone is important for coordinating 
reproductive physiology and behavior.  The proposed study is at the basic level, and seeks to provide 
an integrated model for the actions of estradiol and progesterone on the activity of opioid circuits to 
understand the mechanisms that integrate and transduce ovarian hormonal information to regulate 
sexual behavior.  Our studies on the ovarian steroid modulation of opioid circuit may be part of the 
generalized mechanism for coordinating sexual behavior, ovulation and uterine development that 
underlie levels of fertility and may apply to aid in discovering new drug treatments to regulate fertility 
and treat infertility.  A significant proportion of child bearing age women in the United States report 
infertility problems that are associated with ovarian dysfunction and altered ovarian steroid hormone 
pattern.  These unusual patterns of steroid hormone production desynchronize reproductive 
physiology producing infertility and can be responsible for other neuroendocrine related issues such 
as irregular vaginal bleeding, polycystic ovary syndrome, nutritional and metabolic disorders, and 
possibly cancer.   

 
                                                                                   


