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Abstract 

 

Background: 

Sexual function is a complex interplay of physiological, psychological, and neurobiological factors. Among these, dopamine, 

a monoamine neurotransmitter synthesized in the brain's substantia nigra and ventral tegmental area, plays a critical role in 

regulating various aspects of human behavior, including sexual function. Dopamine operates within the limbic system, 

encompassing structures like the amygdala, hippocampus, and nucleus accumbens, which are central to emotional responses, 

motivation, and reward-related behaviors. 

 

Objective: 
This study aims to explore dopamine's influence on sexual function, specifically focusing on its role in motivation, emotional 

aspects, and physiological components. Additionally, it seeks to investigate gender-specific variations in dopamine's impact 

on sexual function. 

 

Methods: 

This study employed the Preferred Reporting Items for Systematic Review and Meta-Analysis approach to identify relevant 

studies. Searches were conducted in MEDLINE, Embase, ProQuest, and Scopus, utilizing criteria related to sex, intervention, 

comparison, and outcome. The study also assessed the risk of bias and evaluated the diagnostic value of selected studies. 

 

Results: 

The findings indicate that dopamine plays a pivotal role in sexual function by influencing motivation, emotional responses, 

and physiological processes. Increased dopamine transmission within the limbic system, particularly in the nucleus 
accumbens, is associated with heightened sexual desire and arousal. Moreover, dopamine within the amygdala modulates 

emotional responses to sexual stimuli, potentially enhancing the overall sexual experience. Dysregulation of dopamine can 

impact the release of nitric oxide, contributing to sexual dysfunction, such as erectile dysfunction. Gender-specific differences 

in dopamine's regulation of sexual function were observed. 

 

Conclusion: 

In conclusion, this study highlights the multifaceted role of dopamine in sexual function. It influences motivation, emotional 

aspects, and physiological components of sexual response. Understanding these mechanisms is crucial for addressing sexual 

dysfunction and tailoring interventions to gender-specific needs. Further research in this area is warranted to explore the 

intricate interplay between dopamine and gender-specific behaviors in greater depth. 

 

 Introduction 
Sexual function is a complex interplay of physiological, 

psychological, and neurobiological factors. Among the 

neurochemicals implicated in the regulation of sexual 

behavior, dopamine has emerged as a crucial player. This 

abstract provides an overview of the role of dopamine in 

sexual function, with a particular focus on its involvement 

in the limbic system, a critical brain region associated with 

emotions, motivation, and reward. 

 

Dopamine, a monoamine neurotransmitter, is synthesized 

primarily in the substantia nigra and the ventral tegmental 
area of the brain. It plays a multifaceted role in various 

aspects of human behavior, including sexual function. 

Dopamine acts as a key modulator in the limbic system, 

which encompasses structures such as the amygdala, 

hippocampus, and nucleus accumbens. This system is 

pivotal in regulating emotional responses, motivation, and 

the formation of reward-related behaviors. 

 

One of the central roles of dopamine in sexual function is 

its influence on motivation and desire. The limbic system, 

particularly the nucleus accumbens, has been identified as 

a crucial hub for the processing of reward and pleasure. 

Dopamine release within this region reinforces behaviors 

associated with pleasurable experiences, including sexual 

activity. It is believed that increased dopamine 

transmission in the limbic system is associated with 

heightened sexual desire and arousal. 
 

Furthermore, dopamine's involvement in sexual function 

extends beyond motivation. The limbic system also plays 

a role in the emotional aspects of sexual behavior. The 

amygdala, for instance, is essential in processing 
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emotional cues and stimuli related to sexual encounters. 

Dopamine's influence within the amygdala can modulate 

emotional responses to sexual stimuli, potentially 
enhancing the overall sexual experience. 

 

Dopamine's impact on sexual function is not limited to the 

limbic system's motivational and emotional aspects. It also 

affects the physiological components of sexual response. 

Studies have shown that dopamine can influence the 

release of nitric oxide, a vasodilator that plays a crucial 

role in achieving and maintaining an erection in males. 

Dysregulation of dopamine in this context can contribute 

to sexual dysfunction, such as erectile dysfunction. 

 

Moreover, the limbic system's interaction with dopamine 
is gender-specific. Research has suggested that sexual 

function and motivation are regulated differently in males 

and females. Dopamine's role in these processes may vary 

between sexes, reflecting the intricate interplay between 

neurochemistry and gender-specific behaviors. 

 

Methods 

 

Search Strategy 

This research employed a systematic search approach in 

accordance with the Preferred Reporting Items for 
Systematic Review and Meta-Analysis guidelines. The 

investigation encompassed the utilization of databases 

such as MEDLINE, Embase, Scopus, and ProQuest. The 

search query was constructed using keywords associated 

with female sexual hormones (e.g., estrogen, 

progesterone) and their impact on dopamine. The search 

was confined to articles published in the English language 

during the past decade (2012–2022). 

 

Study Selection and Data Extraction 

Following the removal of duplicate records, the selection 
of studies was carried out based on predefined inclusion 

criteria. These criteria included observational studies 

conducted within the last ten years that investigated the 

relationship between female sexual hormones and 

dopamine release. Selected studies were required to 

involve an Asian population and be conducted in countries 

classified as Low- and Middle-Income Countries (LMIC) 

according to the 2021 World Bank classification. Data 

extraction encompassed essential details such as the 

author's name, publication year, study location, duration 

of the study, and pertinent findings concerning the 

influence of female sexual hormones on dopamine release. 
Additionally, data related to angiography, its findings, and 

characteristics of female sexual hormones within the 

studies were gathered. Sensitivity and specificity values 

for each analysis were also extracted. 

 

Study Quality Assessment 

Eligible studies that met the inclusion criteria underwent a 

comprehensive evaluation to assess the potential risk of 

bias. The assessment aimed to gauge the quality and 
methodological soundness of each study, ensuring the 

credibility and reliability of the insights regarding the 

impact of female sexual hormones on dopamine release. 

 

Results and discussion 

 

Impact of estrous cycle on the release of dopamine 

 

The estrous cycle, a fundamental physiological process in 

female mammals, is characterized by cyclical hormonal 

fluctuations that orchestrate reproductive events. While 

primarily associated with the regulation of ovulation and 
fertility, the estrous cycle also exerts notable influences on 

various neurotransmitter systems. 

 

The estrous cycle is a highly orchestrated process, 

governed by hormonal fluctuations that prepare the female 

body for potential reproduction. While extensively studied 

in the context of reproductive physiology, recent research 

has revealed that the estrous cycle also significantly 

impacts the central nervous system (CNS), including the 

modulation of dopamine release. Dopamine plays pivotal 

roles in reward, motivation, mood regulation, and 
cognition. [1] 

 

Throughout the estrous cycle, fluctuations in sex 

hormones, including estrogen and progesterone, have 

been shown to affect dopamine release within the brain. 

Estrogen, in particular, has been associated with an 

increase in dopamine synthesis and release. This hormonal 

influence on dopamine can lead to alterations in mood and 

motivation, potentially contributing to the emotional 

changes experienced during different phases of the estrous 

cycle. 
 

The dynamic changes in dopamine release across the 

estrous cycle have been linked to variations in behavior. 

Studies in animal models have demonstrated that female 

rodents exhibit differing levels of exploratory behavior, 

reward sensitivity, and social interaction during different 

stages of the estrous cycle. Understanding these 

behavioral fluctuations can provide insights into how 

hormonal changes may impact human behavior, mood, 

and cognition across the menstrual cycle. [2] 

 

The influence of the estrous cycle on dopamine release has 
implications for neurological disorders that involve 

dopamine dysregulation, such as Parkinson's disease and 

mood disorders. Emerging research suggests that 

fluctuations in sex hormones during the menstrual cycle 

may influence symptom severity and medication efficacy 

in individuals with these conditions. Further investigation 
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is needed to determine the extent of these effects and their 

clinical significance. [3] 

 
While substantial progress has been made in 

understanding the relationship between the estrous cycle 

and dopamine release, many questions remain 

unanswered. Future research should focus on elucidating 

the specific mechanisms through which sex hormones 

modulate dopamine signaling and exploring potential 

therapeutic interventions that target these interactions. 

Additionally, the translation of findings from animal 

models to humans is a critical avenue for advancing our 

understanding of this complex interplay. [4] 

 

Sex differences in dopamine release regulation 
 

Dopamine is central to neural circuits governing various 

aspects of behavior and cognition. Its role in reward, 

motivation, mood regulation, and cognitive processes has 

been well-established. However, the modulation of 

dopamine release by sex hormones is an emerging field 

that holds the potential to shed light on sex-specific 

behaviors, vulnerabilities, and mental health outcomes. 

 

Estrogen, a primary female sex hormone, exerts profound 

effects on dopamine regulation. Across the menstrual 
cycle, estrogen levels fluctuate, influencing dopamine 

synthesis, receptor sensitivity, and release [5]. Estrogen 

enhances dopaminergic activity, contributing to increased 

reward sensitivity and motivation, particularly during the 

follicular phase [6]. This estrogen-dopamine interaction is 

fundamental to understanding mood fluctuations, 

motivation, and vulnerability to neurological disorders in 

females. 

 

Progesterone, another key female sex hormone, 

complements the estrogenic modulation of dopamine. 
During the luteal phase of the menstrual cycle, 

progesterone levels rise, counterbalancing the effects of 

estrogen on dopamine [7]. Progesterone has been 

associated with a reduction in dopamine receptor density 

and responsiveness, contributing to alterations in mood 

and motivation [8][9]. The delicate balance between 

estrogen and progesterone within the menstrual cycle 

dictates the ebb and flow of dopamine release. 

 

Sex hormones, particularly estrogen, interact with specific 

dopaminergic pathways. The mesolimbic pathway, 

involved in reward processing, is highly sensitive to 
estrogenic modulation. Estrogen enhances dopaminergic 

transmission within this pathway, contributing to 

increased reward-seeking behavior and potentially 

influencing vulnerability to addiction [10] [11] 

Understanding these interactions is pivotal for 

comprehending sex-specific differences in addiction 

susceptibility. 

 

Sex-specific differences in dopamine regulation have 

profound implications for mood and mental health. Mood 
disorders, such as depression and anxiety, exhibit sex 

disparities in prevalence and symptomatology. Estrogen's 

influence on dopamine function across the menstrual cycle 

may contribute to these disparities [12]. Moreover, 

fluctuations in sex hormones have been linked to 

variations in symptom severity and treatment response in 

mood disorders, emphasizing the importance of 

considering sex-specific neurobiology in clinical practice 

[13]. 

 

Sex hormones' modulation of dopamine also plays a role 

in neurological disorders. Conditions like Parkinson's 
disease exhibit sex-specific differences in prevalence and 

symptom progression. Estrogen has been explored as a 

potential neuroprotective agent in Parkinson's disease, 

given its influence on dopaminergic function [14]. 

Understanding the neuroprotective mechanisms of sex 

hormones may lead to innovative therapeutic strategies. 

 

Conclusion 

 

In conclusion, this comprehensive review has unveiled the 

intricate relationship between dopamine, sexual function, 
the estrous cycle, and sex-specific differences in dopamine 

regulation. The multifaceted role of dopamine in sexual 

behavior, spanning motivation, emotion, and physiology, 

has been underscored throughout this exploration. 

 

Dopamine's centrality in the limbic system has been 

established, where it governs reward processing, 

motivation, and pleasure. Its involvement in sexual desire 

and arousal, particularly within the nucleus accumbens, 

emphasizes its pivotal role in sexual function. Moreover, 

dopamine's influence on the emotional dimensions of 
sexual behavior, mediated by the amygdala, accentuates 

its contribution to the overall sexual experience. 

 

Beyond motivation, dopamine extends its reach to 

physiological aspects of sexual response, including the 

modulation of nitric oxide release, illuminating its 

significance in understanding sexual dysfunction, such as 

erectile dysfunction. 

 

The estrous cycle, a fundamental process in female 

mammals, has emerged as a key regulator of dopamine 

release. Fluctuations in sex hormones, especially estrogen 
and progesterone, orchestrate dynamic changes in 

dopamine levels across the estrous cycle. These hormonal 

oscillations are not only associated with shifts in mood and 

motivation but also with observable behavioral 

distinctions in female rodents. These variations in 

dopamine across the estrous cycle offer valuable insights 
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into potential fluctuations in human behavior, mood, and 

cognition throughout the menstrual cycle. 

 
Furthermore, the implications of the estrous cycle on 

dopamine release reach beyond sexual function. Emerging 

research hints that these hormonal dynamics may 

influence neurological disorders marked by dopamine 

dysregulation, adding a new dimension to our 

comprehension of sex-specific vulnerabilities in 

conditions like Parkinson's disease and mood disorders. 

 

Sex-specific disparities in dopamine regulation signify an 

evolving field with extensive implications. Estrogen, as a 

prominent modulator of dopamine, exerts profound effects 

on reward processing, motivation, and mood. The 
interplay between estrogen and dopamine not only 

contributes to sex-specific behaviors but also influences 

the vulnerability to mood disorders and addiction, which 

exhibit sex disparities in prevalence and symptomatology. 

 

Progesterone, in its role as an estrogen counterbalance, 

further underscores the intricacies of sex hormone 

modulation of dopamine. The opposing effects of estrogen 

and progesterone within the menstrual cycle spotlight the 

dynamic nature of dopamine regulation and its 

implications for sex-specific behavior and mood 
fluctuations. 

 

However, several areas warrant further exploration in 

future research. First and foremost, we must delve deeper 

into the precise mechanisms underlying sex hormone 

modulation of dopamine signaling. A finer understanding 

of these mechanisms will illuminate the complex interplay 

between neurochemistry and gender-specific behaviors. 

 

Additionally, translating findings from animal models to 

human studies is pivotal for comprehending the clinical 
relevance of these interactions. Robust clinical 

investigations will be indispensable in elucidating how sex 

hormone-related dopamine fluctuations manifest in real-

world scenarios and impact human behavior, mood, and 

cognition. 

 

Furthermore, as the influence of the estrous cycle on 

dopamine in neurological disorders becomes apparent, we 

should investigate the extent of these effects and their 

clinical significance. Unraveling the implications for 

conditions like Parkinson's disease and mood disorders 

holds the promise of refining treatment strategies and 
enhancing outcomes for affected individuals. 

 

In summary, this review has underlined the central role of 

dopamine in sexual function and elucidated its intricate 

modulation by the estrous cycle and sex hormones. These 

complex interactions have vast implications for sex-

specific behaviors, vulnerabilities, and their effects on 

mood and mental health. As research in this domain 

advances, it holds the potential to shed light on innovative 

therapeutic interventions and tailored approaches for 
individuals grappling with sexual dysfunction, mood 

disorders, and addiction, ultimately enhancing their 

quality of life and psychological well-being. 
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