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Abstract
Endometriosis is a chronic, inflammatory gynecological disorder affecting 10–15% of women of reproductive age, characterized by ectopic endometrial tissue, dysmenorrhea, dyspareunia, chronic pelvic pain, and infertility. Its pathophysiology involves a complex interplay of inflammation, oxidative stress, angiogenesis, and dysregulated apoptosis. Conventional management strategies, including hormonal therapies and surgical interventions, are often limited by recurrence, side effects, and incomplete symptom relief. Consequently, interest has grown in adjunctive approaches, particularly dietary supplementation, for symptom management. Current evidence suggests that dietary supplementation may offer therapeutic benefit in endometriosis through anti-inflammatory, antioxidant, immunomodulatory, and antiproliferative mechanisms. While promising, these interventions should be considered adjunctive to standard medical or surgical treatment. Larger, well-designed clinical trials are needed to validate efficacy, establish optimal dosing, and determine long-term safety of supplementation strategies in endometriosis management.
Keywords: endometriosis, dietary supplementation, treatment of endometriosis, oxidative stress, adjunctive therapy






The aim of the work: The objective of this review is to evaluate the therapeutic potential of dietary supplementation in endometriosis by compiling evidence on the most frequently studied and utilized substances.
Materials and Methods:
The article presents an attempt to comprehensively assess the role of dietary supplementation in the management of endometriosis. The work involved an extensive search for the latest scientific evidence on the use of vitamins, antioxidants, polyunsaturated fatty acids, phytochemicals, and other nutraceuticals commonly discussed in the context of endometriosis symptom reduction. Particular attention was given to the most frequently studied compounds, such as vitamins C, E and D, omega-3 fatty acids, curcumin, quercetin, resveratrol, and N-acetylcysteine, as well as multi-ingredient formulations demonstrating potential synergistic effects. For this purpose, scientific publications were retrieved from databases including PubMed and Google Scholar, as well as information from publicly accessible websites dedicated to evidence-based medical knowledge. Literature in both Polish and English was used. The review of articles and scientific papers was conducted in November 2025.
Introduction
Endometriosis is a common, chronic gynecological disorder affecting approximately 10–15% of women of reproductive age (Horne et al., 2022). It is defined by the presence of endometrial tissue outside the uterine cavity (Augoulea et al., 2012). The disease is characterized by a proinflammatory state with elevated concentrations of cytokines and growth factors, decreased apoptosis, and increased angiogenesis, all of which may contribute to pain (Nodler et al., 2020).
Clinically, endometriosis manifests primarily with dysmenorrhea, dyspareunia, chronic pelvic pain, and may result in infertility (Smolarz et al., 2021; Becker et al., 2022). The condition significantly impacts quality of life, affecting daily activities, sexual health, and personal relationships (Chapron C et al., 2019; Zheng et al., 2023).
Inflammation plays a central role in endometriosis pathophysiology by modulating proliferation, apoptosis, and angiogenesis (Burney at al., 2019) Oxidative stress, resulting from an imbalance between reactive oxygen species (ROS) and antioxidants, contributes to disease initiation and progression by inducing inflammatory responses in the peritoneal cavity (Augoulea et al., 2009; Donnez at al., 2016).
The primary therapeutic goals for endometriosis are pain reduction and improvement of quality of life through individualized management, including hormonal suppression, surgical removal of lesions, or assisted reproductive technologies (Marqui et al., 2015; Wang PH et al., 2022; Abulughod et al., 2024). However, surgical interventions have limited long-term efficacy and high recurrence rates, while hormonal therapies may cause side effects and impact fertility (García-Izquierdo et al., 2024)
Consequently, there is increasing interest in self-management strategies, including dietary and nutritional interventions, as adjunctive therapies (Abulughod et al., 2024; Armour et al., 2019). Antioxidants and specific dietary supplements are proposed to modulate disease activity by reducing inflammatory mediators, enhancing estrogen clearance, and positively influencing the gut microbiome (Martire et al., 2025)
Supplementation may therefore play a role in alleviating pain syndromes in endometriosis. In addition to conventional medical and surgical treatments, dietary supplements may provide synergistic benefits through anti-inflammatory, antioxidant, antiproliferative, and immunomodulatory mechanisms (Sukan et al., 2022) Their use should remain adjunctive, individualized according to patient preference, comorbidities, and safety considerations (Zheng et al., 2023; Bayu et al., 2024). Various supplements may exert effects through different biological pathways.
Antioxidant Vitamins - C and E
Oxidative stress, defined as an imbalance between reactive oxygen species (ROS) and biological antioxidants, is increasingly recognized as a central mechanism in the development and progression of endometriosis (Agarwal et at., 2012). This imbalance leads to cellular and molecular disturbances, including activation of pro-inflammatory pathways, promotion of ectopic endometrial cell survival, and facilitation of lesion growth and chronic pain (Donnez at al., 2016; Scutiero et al., 2017).
Women with endometriosis exhibit elevated concentrations of malondialdehyde (MDA) and ROS, along with reduced total antioxidant capacity, compared to healthy controls (Lousse et al., 2012; Lee et al., 2025). Increasing antioxidant levels may help reduce endometriosis-related pathology caused by oxidative damage (Amini et al., 2021).
Meta-analytic data involving 589 patients indicated that supplementation with antioxidant vitamins effectively alleviates endometriosis-related pain. Subgroup analysis demonstrated that vitamin E, with or without vitamin C, improved clinical pelvic pain in patients with chronic pelvic pain (Zheng et al., 2023). Plasma MDA concentration decreased after antioxidant supplementation and was inversely correlated with duration and dose of vitamins C and E (Sukan et al., 2022). Inflammatory markers in peritoneal fluid, including RANTES, interleukin-6, and monocyte chemoattractant protein-1, were also significantly reduced following antioxidant therapy (Zheng et al., 2023).
Randomized clinical trials demonstrated that treatment with vitamins C and E significantly reduced MDA and ROS compared with placebo. Although total antioxidant capacity did not significantly decline, the severity of pelvic pain, dysmenorrhea, and dyspareunia was markedly decreased after 8 weeks of supplementation (Amini et al., 2021). Similarly, a high antioxidant diet (HAD) increased peripheral superoxide dismutase and glutathione peroxidase activity while reducing MDA and lipid hydroperoxide concentrations after 3 months of intervention (Mier - Cabrera et al., 2009).
Vitamin E further exerts anti-inflammatory effects by inhibiting prostaglandin E2 production from arachidonic acid through a reduction in cyclooxygenase activity (Alikamali et al., 2019). Overall, studies consistently demonstrate that antioxidant vitamin supplementation is effective in reducing endometriosis-related pain and inflammatory markers. Thus, antioxidant vitamin therapy may be considered as an alternative treatment for endometriosis-related pain, either alone or in combination with other approaches. (Zheng et al., 2023).
Vitamin D
Vitamin D exerts potent immunomodulatory effects on cell proliferation and differentiation in both normal and malignant cells (Peterlik et al., 2005). Vitamin D receptors and metabolizing enzymes are expressed in the ovaries, endometrium, and various immune cells in women with and without endometriosis, suggesting potential local immunologic effects (Almassinokiani et al., 2016).
Epidemiological evidence indicates that women with endometriosis have lower circulating vitamin D levels compared to controls, with an inverse correlation between vitamin D concentration and disease severity (Qiu et al., 2020). Higher plasma levels of 1,25-dihydroxy vitamin D₃ and increased intake of dairy products have been associated with reduced endometriosis risk (Harris et a;., 2013).
Mechanistically, vitamin D enhances anti-inflammatory cytokine production while reducing pro-inflammatory mediators (van Etten et al., 2005). Supplementation decreases IL-6, IFN-γ, IL-2, and TNF-α and increases TGF-β1 and IL-4, suggesting a role in modulating chronic inflammatory conditions (Akyol et al., 2016; The Journal of Rheumatology, 2018).
Preclinical studies in endometriosis models indicate that vitamin D supplementation reduces disease markers, although its effect appears less pronounced than that of omega-3 PUFAs (Akyol et al., 2016). Clinical trials, however, provide mixed evidence. While some randomized, placebo-controlled studies reported improvements in pelvic pain, inflammatory markers, and oxidative stress indices (Mehdizadehkashi et al., 2021), others found no significant difference compared to placebo after laparoscopic treatment (Almassinokiani et al., 2016; Nodler et al., 2020).
Overall, vitamin D may modulate inflammatory responses and exert beneficial effects in endometriosis, but current evidence is inconclusive. The precise role of vitamin D in endometriosis pathophysiology remains to be clarified, and larger, well-designed clinical trials are required to define its therapeutic potential.

PUFAs
Polyunsaturated fatty acids (PUFAs) are fatty acids containing two or more double bonds, classified according to the position of the last double bond. Omega-3 (n-3) and omega-6 (n-6) PUFAs are derived primarily from dietary sources such as fatty fish and seed or vegetable oils, respectively, and play important roles in various physiological processes, including inflammation (Hopeman et al., 2015).
PUFAs have been extensively investigated in relation to endometriosis pathogenesis, symptomatology, and treatment outcomes. Experimental studies demonstrated that omega-3 PUFA supplementation exerts a regressive effect on endometriotic implants by significantly reducing implant volume and histological parameters (GT and ST scores), as well as lowering IL-6, TNF-α, and VEGF levels in peritoneal fluid (Akyol et al., 2016). Consistent findings from animal studies indicate that ω-6 PUFAs increase serum levels of inflammatory cytokines, whereas ω-3 PUFAs reduce IL-8 and IL-10 concentrations (Hayashi et al., 1998).
In vitro data also support these anti-inflammatory and antiproliferative effects. Gazvani et al. showed that endometrial cell survival was significantly reduced in cultures with high omega-3:omega-6 PUFA ratios compared with balanced or high omega-6:omega-3 conditions (Gazvani et al., 2001). Moreover, a diet rich in ω-3 PUFAs has been shown to reduce endometrial prostaglandin synthesis (PGE₂ and PGF₂α) after six months of supplementation (Graham et al., 1994).
Clinical evidence supports these experimental observations. Women with higher circulating levels of EPA were found to be 82% less likely to have endometriosis compared to those with lower levels (Hopeman et al., 2015). Although improvements in VAS pain among fish oil users were not statistically significant over six months, a positive trend was observed (Nodler et al., 2020) Similarly, Zafari et al. reported that fish oil (1000 mg/day) provided greater pain relief during menstruation compared to ibuprofen 400 mg/day (Zafari et al., 2011).
Further evidence from animal models indicates that omega-6/3 and omega-9/6 nutraceuticals significantly decreased pain compared to controls, although their analgesic effects were less pronounced than those of medroxyprogesterone acetate and meloxicam, likely due to their anti-inflammatory and antioxidant properties (Pereira et al., 2019).
Collectively, these findings suggest that ω-3 PUFAs may be beneficial in the management of endometriosis by modulating inflammatory and angiogenic cytokines, reducing prostaglandin synthesis, and influencing cellular survival mechanisms. However, further large-scale, well-controlled human trials are needed to confirm their clinical efficacy and determine optimal therapeutic ratios of omega-3 to omega-6 fatty acids.

Curcumin
Curcumin, a naturally occurring phytochemical that constitutes up to approximately 5% of turmeric (Nelson et al., 2017), is well known for its potent anti-inflammatory, antioxidant, antiangiogenic, and antineoplastic properties (Basnet et al., 2011). It has been reported to modulate multiple molecular targets, including estrogen reduction, inhibition of matrix metalloproteinases, induction of cellular apoptosis, suppression of pro-inflammatory mediators such as TNF-α and interleukins, and inhibition of angiogenesis through downregulation of VEGF (Schaffer at al., 2015).
Several studies have examined the effects of curcumin in endometriosis. Curcumin was shown to suppress the proliferation of endometrial cells by decreasing estradiol (E2) levels, suggesting that regulation of estrogen synthesis may contribute to its therapeutic effect (Zhang et al., 2013). In experimental endometriosis models, curcumin reduced microvessel density and VEGF protein expression in heterotopic endometrial tissue, further supporting its antiangiogenic role (Zhang et al., 2011). Similarly, curcumin induced apoptosis in human endometriotic stromal cells through VEGF downregulation, implying that its activity may be mediated via the VEGF signaling pathway (Cao et al., 2017).
Moreover, curcumin can attenuate inflammation and oxidative stress in endometriosis, while directly modulating cellular invasion, adhesion, apoptosis, and angiogenesis in endometrial lesions (Vallée et al., 2020). Animal studies have also demonstrated that curcumin supplementation leads to a reduction in implant size or delays lesion development (Jana et al., 2014; Kizilay et al., 2017; – PubMed).
Taken together, these findings suggest that curcumin may have promising therapeutic potential as both a dietary supplement and pharmacological agent for the prevention and treatment of endometriosis.
Quercetin
Quercetin (3,3',4',5,7-pentahydroxyflavone) is a major dietary flavonol commonly found in onions, cauliflower, apple skins, lettuce, and chili peppers. It is recognized as a multifunctional bioactive compound with antioxidant, anti-inflammatory, and antiangiogenic properties, contributing to its beneficial effects in metabolic, cardiovascular, and neoplastic diseases (Massi et al., 2017).
Recent studies have also highlighted the potential of quercetin as a therapeutic agent in endometriosis. In experimental models, quercetin administration produced antiproliferative and anti-inflammatory effects in auto-implanted mouse models of endometriosis. Investigations using human endometriotic cell lines (VK2/E6E7 and End1/E6E7) further demonstrated that quercetin induced apoptosis through mitochondrial membrane dysfunction and reactive oxygen species (ROS) generation. These results suggest that quercetin may inhibit endometriotic cell growth by promoting oxidative stress–mediated apoptotic pathways (Park et al., 2019)
Moreover, it has recently been demonstrated that quercetin decreases the incidence of hyperalgesia in mice with tamoxifen-induced adenomyosis, and the potential mechanism is through reduced central sensitization, which may be a promising treatment for adenomyosis (Nie et al., 2017). This finding is particularly relevant, as pain and inflammation represent major clinical symptoms in both adenomyosis and endometriosis.
Collectively, these findings indicate that quercetin possesses significant potential as a natural therapeutic for endometriosis. However, despite promising preclinical results, further large-scale in vivo and clinical studies are required to validate its efficacy, clarify its molecular mechanisms, and ensure its safety in human applications.
NAC
N-acetylcysteine (NAC) has been extensively studied for its antioxidant and anti-inflammatory properties (Ocal et al., 2004;  – PubMed; Porpora et al., 2013). As a cysteine donor, NAC serves as a precursor to reduced glutathione, a major intracellular antioxidant. Its mechanisms include enhancement of glutathione synthesis and direct scavenging of reactive oxygen species, hydrogen peroxide, and hydroxyl radicals (Zafarullah et al., 2003).
Experimental studies have demonstrated beneficial effects of NAC in endometriosis models. In a murine model, NAC reduced endometrioma size by shifting cellular activity from proliferation toward differentiation and by lowering tissue inflammation and cell invasiveness. The associated anti-inflammatory action suggests that NAC may contribute to pain reduction, and its favorable safety profile, even with prolonged use, supports potential clinical applicability in endometriosis management (Pittaluga et al., 2010). In another animal trial, combined treatment with leuprolide acetate and NAC significantly decreased implant size and reduced TNF-α levels in both serum and peritoneal fluid compared with controls (Onalan et al., 2014).
Further preclinical work using a combination of NAC, alpha-lipoic acid, and bromelain (NAC/LA/Br) showed that treated mice developed fewer and smaller cysts than untreated animals, suggesting that these compounds together exert strong anti-inflammatory effects relevant to chronic inflammatory diseases such as endometriosis (Agostinis et al., 2015).
Clinical data also indicate promising outcomes. In a large observational cohort of 398 women treated with a NAC/LA/Br preparation for six months, significant reductions in endometriosis-associated pelvic pain and analgesic use were observed. The proportion of patients with VAS pain >4 decreased from 92.7% at baseline to 82.7% at six months (p < 0.05). The most pronounced improvement occurred in women with severe pain, with a reduction from 40.2% to 3.6%, corresponding to a 91% decrease (Lete et al., 2018).
Additionally, an observational cohort of 92 women with ultrasound-confirmed ovarian endometriosis demonstrated that three months of NAC supplementation resulted in a slight mean reduction in cyst diameter (–1.5 mm), whereas untreated women showed a significant increase (+6.6 mm, P = 0.001). Cyst regression occurred more frequently in the NAC group. Notably, 24 NAC-treated patients cancelled scheduled laparoscopy due to cyst reduction, pain improvement, or spontaneous pregnancy. A total of eight pregnancies occurred among NAC users versus six in the untreated group. These findings suggest that NAC may represent a well-tolerated, nonhormonal therapeutic option that is compatible with fertility goals ( Porpora et al., 2013) 

Synergistic activity 
In the cohort receiving the dietary supplement regimen—which included 1002 mg linoleic acid (omega-3), 432 mg alpha-linolenic acid (omega-3), 172.8 mg linoleic acid (omega-6), 200 mg quercetin, 20 mg nicotinamide, 400 μg 5-methyltetrahydrofolate (calcium salt), 20 mg standardized turmeric extract, and 19.5 mg standardized parthenium extract—administered over a three-month period, a marked improvement in clinical symptoms was observed. Specifically, the prevalence of headache declined from 14% to 4%; cystitis from 12% to 2%; muscle pain from 4% to 1%; irritable bowel symptoms from 15% to 6%; dysmenorrhea from 62% to 18%; dyspareunia from 30% to 15%; and chronic pelvic pain from 62% to 18% (Signorile et al., 2018). 
In parallel with the clinical outcomes, a significant reduction in serum PGE2 levels was recorded, supporting an anti-inflammatory effect of the formulation. Notably, the control group exhibited no meaningful changes across the measured variables, whereas the group receiving only linseed oil and 5-methyltetrahydrofolate showed a clear decrease in PGE2, though this was insufficient to translate into symptomatic improvement (Signorile et al., 2018).
These observations highlight the synergistic activity of the full combination of compounds when administered concurrently.

Summary
Endometriosis is a chronic inflammatory condition in which oxidative stress, immune dysregulation, and aberrant angiogenesis contribute to symptom severity and disease progression. Due to limitations of hormonal and surgical treatments, interest in adjunctive non-hormonal approaches, including dietary supplementation, has increased.
Current evidence suggests that selected supplements—such as vitamins C and E, vitamin D, omega-3 fatty acids, curcumin, quercetin, resveratrol, and N-acetylcysteine—may modulate inflammatory and oxidative pathways and reduce pain. The strongest and most consistent findings relate to antioxidant vitamins, omega-3 fatty acids, and NAC, with multi-ingredient formulations showing potential synergistic effects.
 Despite promising results, supplementation should be regarded as an adjunct rather than a replacement for conventional therapy. Further large, high-quality clinical trials are required to determine optimal dosing, duration of therapy, and patient populations most likely to benefit.
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