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Abstract  

Women's sexual desire and satisfaction emerge from an integrated system that intertwines emotional, hormonal, 
neurological, and biochemical mechanisms. Among these, enzymatic pathways have a pivotal but often underappreciated 
role in shaping sexual motivation, genital arousal, lubrication, and overall pleasure. This study examines how key 
enzymes, including aromatase, nitric oxide synthase (NOS), monoamine oxidase (MAO), oxytocinase, and 
phosphodiesterase (PDE), affect women's sexual function by altering neuroendocrine signals and vascular responses. 
Using a cross-sectional mixed-methods design among 300 women aged 25-45 years, we examined associations between 

enzymatic biomarkers and validated self-reported measures of sexual desire and satisfaction. 

Blood assays were used to quantify enzyme activity, and participants completed the Female Sexual Function Index 
(FSFI) and the Sexual Satisfaction Scale for Women (SSS-W). Statistical analyses revealed a number of significant 

biochemical–behavioral associations. Specifically, higher NOS activity was strongly related to improved genital arousal 
and lubrication (p<0.01), reinforcing nitric oxide's role in female vasodilation. Lower MAO activity was associated with 
increased sexual desire (p<0.05), reflecting presumably higher dopamine availability. Lower oxytocinase activity was 
linked to greater intimacy, emotional bonding, and orgasmic satisfaction (p<0.05), pointing to the impact of oxytocin 
stability on relational and psychological aspects of sexual health. Aromatase demonstrated a modest positive association 
with both desire and comfort (p<0.05), whereas higher PDE activity was inversely associated with lubrication and 
sensitivity (p<0.05). 

Overall, enzymatic profiles predicted 42% of the variance in sexual satisfaction scores, thus underlining their substantial 
contribution to women's sexual well-being. Conclusion: Enzymatic regulation represents a fundamental biological basis 
of the sexual desire and satisfaction of women. Integrating enzyme-based assessments into clinical practice may enhance 
diagnostic accuracy and support the development of personalized therapeutic strategies for female sexual dysfunction. 

Key words: women's sexual health; enzymes; nitric oxide synthase; aromatase; oxytocinase; sexual desire; sexual 
satisfaction; neuroendocrinology 

Introduction 

Women's sexual health relies on a very dynamic balance between 
hormonal, emotional, neurological, and biochemical factors. While much is 
written about the hormones involved (estrogen, progesterone, oxytocin, and 
dopamine), the enzymatic pathways that produce, activate, or deactivate 

these molecules are far less discussed [1]. Enzymes like aromatase, nitric 
oxide synthase (NOS), monoamine oxidase (MAO), and oxytocinase are 
important in shaping physiological responses, mood, and libido, with 
overall consequences for sexual satisfaction [2]. 

Enzymes play a crucial role in each sexual function, from genital 
vasodilation and lubrication to emotional bonding and orgasmic release³. 
Elucidation of these pathways explains the variations in sexual desire 

between individuals and gives insight into various disorders such as HSDD, 
anorgasmia, and arousal difficulties [4]. 

This research aims at analyzing how the main enzymatic activities are 
related to women's sexual desire and satisfaction, from both biochemical 

and behavioral standpoints. 

Literature Review 

Aromatase and Estrogen Production 

Aromatization of androgens into estrogens is basically responsible for 
libido, lubrication, and maintenance of mood [5]. Low aromatase activity 

has been associated with low sexual desire and sexual discomfort [6]. 
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Nitric Oxide Synthase (NOS) and Genital Arousal 

NOS is essential for the production of nitric oxide, a molecule mediating 
vasodilation in clitoral and vaginal tissues [7]. Impaired arousal and 
lubrication are related to reduce activity of NOS [8]. 

Oxytocinase and Bonding 

Oxytocinase degrades oxytocin, a hormone pivotal in bonding, emotional 
intimacy, and orgasmic satisfaction [9]. Elevated activity of oxytocinase 
may adversely influence partner closeness and sexual enjoyment [10]. 

Monoamine Oxidase and Neurotransmitter RegulationThe neurotransmitter 
MAO controls dopamine and serotonin, which are both associated with 
sexual motivation and pleasure. Increased MAO activity is related to sexual 
libido and lower hedonic response. 

Phosphodiesterase (PDE) and Genital Response 

These enzymes, PDEs, reduce cyclic GMP, thus reversing sexual arousal 
signals [13]. Reduced genital sensation and sexual function have been 
associated with increased activity of PDE. 

Combined Biochemical–Behavioral Models Recent models emphasize that 

enzymatic factors interact with psychosocial influences like stress, body 
image, and relationship quality. [14] These findings endorse a 
biopsychosocial-biochemical model of female sexuality. 

Research Methodology 

Study Design 

A cross-sectional mixed-methods study. 

Respondents 

N = 300 women 

Age: 25–45 years 

Inclusion: sexually active in last 4 weeks 

Exclusion: pregnancy, hormonal therapy, chronic psychiatric illness. 

Data Collection 

Blood samples for enzyme activity: 

Aromatase 

NOS 

MAO 

Oxytocinase 

PDE-5 

Questionnaires: 

Female Sexual Function Index (FSFI) 

Sexual Satisfaction Scale for Women (SSS-W) 

Statistical Analysis 

Data were analyzed using SPSS v26. 

Pearson correlation for enzyme activity vs. desire/satisfaction scores. 

Multivariate regression for age, BMI, stress, and relationship duration. 

p < 0.05 was considered statistically significant. 

Results 

Key Findings 

Nitric oxide synthase (NOS) 

Higher NOS activity strongly correlated with greater genital arousal 
(r=0.58, p<0.01). 

Monoamine oxidase (MAO) 

Lower MAO activities were associated with higher desire scores (r=−0.41, 
p<0.05). 

Oxytocinase 

A low level of oxytocinase was associated with higher emotional intimacy 
and satisfaction (p<0.05). 

Aromatase 

Moderate positive correlation with desire: r=0.32, p<0.05. 

PDE activity 

Increased PDE activity was inversely related to vaginal lubrication 

(p<0.05). 

Overall, enzymatic activity significantly predicted 42% of variance in 
sexual satisfaction (p<0.01). 

Enzyme Physiological Role 
Measured Activity (Mean 

± SD) 

Associated Sexual Function 

Domain 

Correlation 

(r) 

p-

value 

Nitric Oxide Synthase 

(NOS) 
Genital vasodilation & 
lubrication 

18.4 ± 4.2 U/mL Arousal, Lubrication 0.58 <0.01 

Monoamine Oxidase 

(MAO) 
Dopamine & serotonin 
breakdown 

32.1 ± 7.8 U/mL Sexual Desire −0.41 <0.05 

Aromatase 
Conversion of androgens to 
estrogens 

12.7 ± 3.5 U/mL Desire, Comfort 0.32 <0.05 

Oxytocinase Breakdown of oxytocin 27.3 ± 6.9 U/mL Intimacy, Satisfaction −0.36 <0.05 

Phosphodiesterase (PDE-

5) 
Reduces cGMP during arousal 15.9 ± 3.1 U/mL Lubrication, Sensitivity −0.29 <0.05 

Table 1: Enzyme Activity and Sexual Function Scores Among Women (N = 300) 
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Figure 1: Enzymatic Pathways Influencing Women’s Sexual Desire and Satisfaction 

Source: created by Haider.et.al 2025 

Discussion 

This study demonstrates that enzymatic pathways play a major role in 
shaping women's sexual desire and satisfaction. Greater activity of NOS 
improves genital blood flow and lubrication, per earlier findings⁷⁸. Lower 
levels of MAO seem to be beneficial to libido, probably due to increasing 
dopamine availability [12]. 

Oxytocinase appeared to be an important modulator of emotional and 

orgasmic pleasure. Women with low oxytocinase activity displayed intense 
bonding and greater pleasure, which is in agreement with previous studies 
on neuroendocrine factors [9,10]. 

The role of aromatase reinforces evidence about the relation of estrogen 
with desire, mood, and vaginal comfort. 

These findings point out the importance of biochemical assessments in 
sexual dysfunction and provide a number of therapeutic targets, including 
MAO inhibitors, PDE inhibitors, NOS enhancers, and oxytocinase 

modulators. 

Conclusion 

Enzymes have key effects on female sexual behavior through their 
regulatory action on hormones, neurotransmitters, and vascular responses. 
Understanding these biochemical pathways provides important insights 

into sexual desire and satisfaction and opens new avenues for diagnostic 
and therapeutic approaches. Enzyme-based biomarkers may enhance 
personalized treatment for female sexual dysfunction. 
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