ISSN 2980-0641

International Journal of New Findings in Health and Educational Sciences (IJHES)
OPEN a}\CCESS
DOI: 10.63053/ijhes.160

Examining clinical evidence of the impact of anti-inflammatory interventions
on mental health and sexual performance

Omid Malekpour! Amir Mahdi Malekpour?

1. Master's degree graduate in Clinical Psychology, Faculty of Psychology and Educational Sciences, Shahid Beheshti University, Tehran,
Iran

2. Doctoral student in professional medicine, Faculty of Medicine, Shahrekord University of Medical Sciences, Shahrekord, Iran

ARTICLE INFO ABSTRACT

Keywords: Compelling evidence indicates that chronic inflammation plays a
Mental Health, key role in the pathophysiology of mental disorders and sexual
Sexual dysfunction. This article examines the effects of anti-
Performance, Anti- inflammatory methods on improving mental health and sexual
Inflammatory perfor_mar_lce. The reviews suggest that \_/arious _interventions
Interventions targeting inflammatory pathways and reducing pro-inflammatory

. ' factors may lead to significant improvements. In mental health,
Systemic omega-3 supplements, turmeric, and vitamin D can exhibit

Inflammation antidepressant and anxiolytic effects, especially in individuals
with high baseline inflammation or treatment resistance. Adjunct
medications such as minocycline and anti-inflammatory
inhibitors have also shown positive results, but side effects are a
concern. In sexual performance, improvements are primarily seen
in erectile function, achieved through enhanced vascular health,
increased nitric oxide, and reduced inflammation. The
Mediterranean diet and regular physical activity are the safest and
most effective interventions that enhance mental health and
sexual performance by reducing inflammation, improving
metabolic health, and regulating stress responses. Despite
promising results, the heterogeneity of studies, the need to
identify subgroups based on inflammatory indices, safety
considerations, and drug interactions are important points in these
interventions.  Ultimately, anti-inflammatory interventions,
particularly lifestyle changes and certain supplements, are
promising strategies, but their broader implementation requires
longer trials and more precise designs.

Copyright: © 2025 by the author(s).
This article is an open-access article distributed under the terms and Conditions of the Creative Commons Attribution (CC BY 4.0) license

joror



International Journal of New Findings in Health and Educational Sciences (IJHES), 3(2): 309-3 79, 2025

Introduction

1.1. Inflammation and Its Role in Health

Inflammation is a vital and protective physiological response to injury or infection (Medzhitov,
2008). However, chronic and low-grade systemic inflammation plays a key role in the
pathophysiology of many chronic non-communicable diseases, including cardiovascular,
metabolic, neurological, and psychiatric disorders (Furman et al, 2019). This is characterized by
prolonged increases in inflammatory markers such as C-reactive protein (CRP), tumor necrosis
factor-alpha (TNF-a), and interleukin-6 (IL-6) (Medzhitov, 2008).

1.2. Inflammation and Mental Health

In the past two decades, a strong connection between chronic inflammation and mental health
disorders, particularly major depressive disorder (MDD) and anxiety disorders, has been widely
documented. Patients with major depressive disorder often show higher levels of inflammatory
markers in blood and cerebrospinal fluid (CSF) compared to healthy individuals (Dowlati et al,
2010). Inflammatory cytokines can affect neurotransmission (such as serotonin and dopamine),
neurogenesis, synaptic function, and stress response by crossing the blood-brain barrier or
activating neural signaling pathways, leading to the development of symptoms of depression and
anxiety (Miller and Raison, 2016). This relationship is bidirectional, as chronic psychosocial stress
can also activate the inflammatory response, which in turn affects mental health (Irwin et al, 2016).
1.3. Inflammation and Sexual Function

Healthy sexual function depends on the integrity of the nervous, vascular, hormonal, and
psychosocial systems. Evidence suggests that chronic inflammation can negatively impact sexual
function through various mechanisms. These mechanisms include endothelial dysfunction
(reduced nitric oxide production and impaired vasodilation necessary for erection and vaginal
lubrication), neural dysfunction, hormonal disorders (reduced testosterone levels), and also effects
on mood and sexual motivation related to mental health disorders (Vignozzi et al, 2014). Chronic
inflammatory conditions such as cardiovascular diseases, diabetes, and metabolic syndrome,
which are associated with inflammation, often overlap with sexual dysfunction (Gandaglia et al,
2014).

Given these connections, there is an increasing interest in exploring the potential of anti-
inflammatory interventions to improve mental health and sexual function. This review article aims
to comprehensively examine the existing clinical evidence regarding the impact of various anti-
inflammatory interventions (pharmaceuticals, dietary supplements, lifestyle) on enhancing mental
health (focusing on depression and anxiety) and sexual function in clinical and non-clinical
populations.

2. Methodology

This study was conducted as a review with an analytical-descriptive approach. The range of
resources used includes international articles published from 2012 to 2022 in international
databases (PubMed/MEDLINE-Scopus-Google Scholar). The search strategy was based on key
terms that included combinations of the following phrases in English (mental health, systemic
inflammation, anti-anxiety interventions, and sexual function). In the analysis process, key articles
related to the topic were selected and reviewed.

3. Types of Anti-Inflammatory Interventions
3.1. Pharmaceutical Interventions:
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3.1.1. Non-Steroidal Anti-Inflammatory Drugs (NSAIDs):

These drugs reduce the production of inflammatory prostaglandins by inhibiting cyclooxygenase
(COX) enzymes. Examples include celecoxib, a selective inhibitor (COX-2) (Muller et al, 2006).
3.1.2. Antibiotics with Immunomodulatory Effects:

Minocycline (a tetracycline) has strong anti-inflammatory properties in addition to its
antimicrobial effects by inhibiting microglia and reducing the production of inflammatory
cytokines in the central nervous system (Husain et al, 2017).

3.1.3. Cytokine Inhibitors:

These drugs, which are typically used for autoimmune diseases, directly target specific cytokines.
Examples include infliximab, an inhibitor of (TNF-a), and tocilizumab, a blocker of the (IL-6)
receptor, which directs tryptophan metabolism towards the production of kynurenine through the
activation of the kynurenine pathway (Kappelmann et al, 2018).

.3. 2 Dietary Supplements:

3.2.1. Omega-3 Fatty Acids with Long Chains:

Eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), which are abundant in fish oil,
have strong anti-inflammatory properties. They can enter cell membranes and produce fewer
inflammatory derivatives, as well as inhibit inflammatory signaling pathways such as nuclear
factor kappa B (NF-kB). (Calder, 2017)

3.2.2. Curcumin:

The active compound in turmeric, a powerful polyphenol, has the ability to inhibit multiple
inflammatory molecules including NF-kB, COX-2, TNF-a, and IL-6. Its poor absorption is a
challenge that is often addressed with new formulations (such as piperine) or more soluble
derivatives. (Hewlings and Kalman, 2017)

3.2.3. Vitamin D:

In addition to its key role in bone health, vitamin D is an important regulator of the immune system.
Vitamin D deficiency is associated with increased inflammation and a higher risk of mood
disorders. Vitamin D can reduce the production of pro-inflammatory cytokines and increase anti-
inflammatory cytokines. (Vellekkatt and Menon, 2019)

3.2.4. Other Supplements:

Other compounds such as N-acetylcysteine (NAC) (Berk et al, 2013), resveratrol (Malaguarnera,
2019), and some probiotics (gut-focused) have also been investigated for their anti-inflammatory
and antioxidant properties. (Liang et al, 2018)

3.3. Lifestyle Interventions:

3.3.1. Anti-Inflammatory Diet:

Dietary patterns such as the Mediterranean diet (rich in fruits, vegetables, whole grains, legumes,
olive oil, and fish) are associated with lower levels of inflammatory markers and a reduced risk of
depression and sexual dysfunction, while Western diets (rich in processed foods, saturated and
trans fats, and refined sugars) have the opposite effect. (Shivappa et al, 2014; Estruch et al, 2018)
3.3.2. Regular Physical Activity:

Regular exercise has strong anti-inflammatory effects. Both aerobic and resistance exercise can
reduce levels of chronic inflammatory markers such as CRP and IL-6, through reducing visceral
fat, increasing the production of anti-inflammatory myokines, and also enhancing antioxidant
capacity. (Pedersen and Saltin, 2015)

3.3.3. Stress Management and Sleep:

Mindfulness-based stress reduction techniques and improved sleep hygiene can also help reduce
inflammation, as chronic stress and sleep deprivation are strong triggers of inflammation. (Irwin
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et al, 2016)

4. Clinical Evidence in Mental Health:

4.1 Antidepressant Effects:

4.1.1. Non-Steroidal Anti-Inflammatory Drugs:

Studies have shown conflicting results. Some RCTs have indicated that adding non-steroidal anti-
inflammatory drugs (such as celecoxib or aspirin) to standard antidepressant medications (SSRIs)
can enhance the antidepressant response, particularly in patients with high baseline inflammation
(e.g., high CRP). (Kohler-Forsberg et al, 2019; Majd et al, 2015) However, other studies have
reported no significant effects or only observed effects in specific subgroups.

4.1.2. Minocycline:

Several studies have shown that adding minocycline to standard antidepressant treatment can lead
to greater improvement in depressive symptoms compared to placebo, especially in treatment-
resistant patients or those with high inflammation, highlighting the significant importance of
minocycline as a complementary treatment. (Husain et al, 2017; Emadi-Kouchak et al, 2016)
4.1.3. Cytokine Inhibitors:

Pioneering studies have shown that TNF-a inhibitors (such as infliximab) and IL-6 inhibitors (such
as tocilizumab) can improve depressive symptoms in patients with inflammatory diseases (such as
rheumatoid arthritis, psoriasis) and also in a subgroup of patients with treatment-resistant
depression and high inflammation. (Raison et al, 2013; Kappelmann et al, 2018)

4.1.4. Omega-3:

Meta-analyses indicate that omega-3 supplements, particularly those with high EPA content, can
have moderate antidepressant effects, especially in patients diagnosed with depression. (Hallahan
et al, 2016)

4.1.5. Curcumin:

Curcumin is one of the strongest natural anti-inflammatory compounds. Numerous studies have
shown significant antidepressant effects of curcumin, both as an adjunct treatment and
independently, in individuals with major depression. These effects are often associated with a
reduction in inflammatory markers. (Lopresti et al, 2014; Sanmukhani et al, 2014; Esmaily et al,
2015)

4.1.6. Vitamin D:

While epidemiological studies link vitamin D deficiency to an increased risk of depression, the
results of other research on the antidepressant effects of vitamin D supplementation are
inconsistent. Some studies have reported improvement in symptoms in individuals with
deficiency, while others have shown no significant benefits. (Vellekkatt and Menon, 2019)

4.1.7. Lifestyle Interventions:

Many studies strongly support the antidepressant effects of a healthy diet (such as the
Mediterranean diet) and regular physical activity, which are partly mediated through reducing
inflammation. (Lassale et al, 2019) Stress reduction programs (MBSR) can also reduce symptoms
of depression and anxiety. (Hofmann et al, 2010)

4.2. Antianxiety Effects:

Research on the direct impact of anti-inflammatory interventions on anxiety is less than that on
depression, but there is growing evidence.

4.2.1. Omega-3:

Some studies have shown improvement in anxiety symptoms with omega-3 supplements,
especially in clinical populations. (Su et al, 2018)

4.2.2. Curcumin:
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Some studies have reported antianxiety effects of curcumin in individuals with anxiety disorders
as well as in those with mild anxiety. (Bergman et al, 2020)

4.2.3. Lifestyle Interventions:

Many studies have shown that regular exercise and a healthy diet are strongly associated with
reduced anxiety symptoms, and a healthy lifestyle can lead to experiencing life with fewer anxiety
symptoms. (Aucoin et al, 2021; Kandola et al, 2019) Mindfulness techniques are also effective in
reducing anxiety. (Hofmann et al, 2010)

5 .Clinical Evidence on Sexual Function: 5.1. Erectile Dysfunction (ED)

5.1.1. Non-steroidal Anti-inflammatory Drugs and Statins:

Some epidemiological and interventional studies have shown that the use of statins (lipid-lowering
agents with anti-inflammatory properties) or NSAIDs may be associated with a reduced risk of
erectile dysfunction or improvement in related symptoms, possibly through improved endothelial
function and reduced vascular inflammation. (Gandaglia et al, 2014; Gacci et al, 2016)

5.1.2. Omega-3:

There is promising evidence suggesting that omega-3 supplements may improve endothelial
function and blood flow, leading to improvements in erectile dysfunction symptoms, especially in
men with metabolic syndrome or diabetes. (Di Luigi et al, 2019)

5.1.3. Diet and Exercise:

A healthy diet (such as the Mediterranean diet) and regular physical activity are strongly associated
with a reduced risk of erectile dysfunction and improved sexual function. These effects are largely
attributed to improved vascular health, reduced systemic inflammation, and improved metabolic
risk factors. (Esposito et al, 2010; Gerbild et al, 2018)

5.2. Female Sexual Arousal Disorder (FSAD)

A review of the evidence from research on specific anti-inflammatory interventions for FSAD is
much more limited than for ED, and caution should be exercised in this area. (Gandaglia et al,
2014; Gacci et al, 2016)

5.2.1. Diet and Lifestyle:

Strong indirect evidence supports the connection between vascular health, inflammatory status,
and women's sexual health. A healthy diet and exercise, which improve endothelial health and
inflammation, are likely to have positive effects on arousal and sexual response in women.
Additionally, improvements in symptoms of depression and anxiety through anti-inflammatory
interventions may also indirectly enhance women's sexual function. (Basson and Gilks, 2018)
5.3. Connection to Improved Mental Health:

Since mental health disorders, including depression and anxiety, are major risk factors for sexual
dysfunction, improving these conditions through anti-inflammatory interventions may secondarily
lead to improved sexual function in both genders. (Laurent & Simons, 2009)

6. Potential Mechanisms of Action

6.1. Modulation of Inflammatory Signaling:

Recent research indicates that anti-inflammatory interventions that reduce inflammation directly
increase levels of pro-inflammatory cytokines (TNF-o, IL-1B, IL-6) and anti-inflammatory
cytokines (IL-10). This shift in inflammatory balance is crucial for beneficial effects in both mental
health and sexual function. (Calder, 2017; Hewlings and Kalman, 2017)

6.2. Vascular and Endothelial Health:

Chronic inflammation is a key factor in endothelial dysfunction, which is essential for erectile
response and sexual arousal in women. Anti-inflammatory interventions improve endothelial
function and increase the availability of nitric oxide, enhancing blood flow to the sexual organs.
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(Vignozzi et al, 2014; Di Luigi et al, 2019)

6.3. Neurological Health:

Inflammation can damage neurons, disrupt neurogenesis, and alter neurotransmission
(serotonergic, dopaminergic). Anti-inflammatory interventions can protect against these effects
and improve neurological function, which impacts both mood and the neurological aspects of
sexual response. (Miller and Raison, 2016)

6.4. Stress and the HPA Axis:

Chronic inflammation can disrupt the hypothalamic-pituitary-adrenal (HPA) axis, leading to
increased cortisol and stress reactivity. Modulating inflammation can help reset the HPA axis and
enhance resilience to stress, which is important for mental health and sexual desires. (Silverman
and Sternberg, 2012)

6.5. Gut Microbiota:

Emerging evidence suggests that systemic inflammation may be associated with dysbiosis of the
gut microbiota. Additionally, some anti-inflammatory interventions (especially probiotics, healthy
diets) may act by modulating the gut-brain axis, affecting both mental and sexual health. (Liang et
al, 2018)

7. Limitations and Challenges

1- Heterogeneity of Studies: Significant differences in study design (dose, duration of intervention,
study population - clinical vs. non-clinical, baseline level of inflammation), outcome measurement
tools, and definitions complicate the interpretation of results.

2- Role of Subgroups: The effects of anti-inflammatory interventions appear to be stronger in
specific subgroups of patients with higher baseline inflammation (e.g., treatment-resistant
depression with high CRP, patients with comorbid inflammatory diseases). Identifying these
subgroups is essential for targeted treatment. (Raison et al, 2013)

-3Safety and Side Effects: Anti-inflammatory drug interventions (especially NSAIDs and
cytokine inhibitors) can have significant side effects, and their use requires careful monitoring.
The long-term safety of high doses of certain supplements (such as omega-3) also needs further
investigation. 4- Interactions: The potential interactions between anti-inflammatory interventions
(especially supplements) and psychiatric or cardiovascular medications should be considered.

5- Sexual function studies: Evidence regarding sexual function, particularly in women and for
specific non-lifestyle interventions, remains relatively limited and preliminary. There is a need for
dedicated, high-quality RCTs in this area.

8. Conclusion and future directions:

8.1. Overall conclusion: Current clinical evidence increasingly supports the concept that anti-
inflammatory interventions, whether pharmacological, nutritional, or lifestyle-based, have
significant potential to improve symptoms in certain mental health disorders (especially
depression) and sexual function disorders (particularly those related to vascular and metabolic
issues). These effects are primarily the result of modulating systemic inflammatory pathways and
improving endothelial, neural, and hormonal function. Overall, understanding the role of
inflammation and utilizing anti-inflammatory strategies opens a new horizon in managing complex
mental health and sexual function disorders. Despite existing challenges, this field is rapidly
advancing and holds promise for the development of more complementary and personalized
treatments in the future.

8.2. Clinical application: Currently, lifestyle changes (anti-inflammatory diet, regular exercise,
stress management) are the safest and most recommended anti-inflammatory approaches for
promoting overall mental and sexual health. The use of supplements (especially high-EPA omega-

325



International Journal of New Findings in Health and Educational Sciences (IJHES), 3(2): 309-3 79, 2025

3 and curcumin) as an adjunct treatment for depression, particularly in individuals with high
inflammation or treatment-resistant conditions, is promising but requires consultation with a
physician. The use of stronger anti-inflammatory medications (such as cytokine inhibitors) for
psychiatric or sexual disorders is still in the research phase and requires larger studies and more
precise determination of benefiting subgroups.

8.3. Future research directions:

1- Conduct large, longitudinal, high-quality RCTs with defined populations (especially based on
inflammatory biomarkers) to confirm efficacy and safety.

2- Identify and validate reliable inflammatory biomarkers to predict treatment response
(personalized therapy).

3- More thoroughly investigate the impact of anti-inflammatory interventions on anxiety disorders
and specific types of sexual function disorders (especially in women).

4- Explore the precise mechanisms of action, including the role of the gut-brain axis.

5- Optimize treatment protocols (dosage, duration, combination of interventions).

6- Assess the cost-effectiveness and comparative efficacy of these approaches versus standard
treatments.
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