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Abstract

Introduction: Endometriosis, a chronic inflammatory condition, affects approximately 10%

of women in their reproductive years, impacting around 176 million individuals globally.

Characterized by endometrium-like tissue outside the uterine cavity, it leads to symptoms like

chronic pelvic pain, dysmenorrhea, and infertility, severely impairing quality of life. This

study aims to investigate the role of nutritional interventions in managing endometriosis,

highlighting their potential impact and clinical implications.
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Introduction

Endometriosis is a chronic inflammatory condition, characterized by the presence of

endometrium-like tissue outside the uterine cavity.(1) It affects about 10% of women of

reproductive age, which accounts for about 176 million women worldwide.(2) This condition

manifests through a spectrum of symptoms, including chronic pelvic pain, dysmenorrhea,

gastrointestinal disturbances, pain during intercourse, and infertility, significantly impairing

the quality of life.(3) The pathophysiology of endometriosis is complex and multifactorial,

and may involve several mechanisms, such as retrograde menstruation, metaplastic

transformation of peritoneal cells, and a combination of genetic and immunological

factors.(3)Endometriosis often faces delays in diagnosis, leading to prolonged suffering and

management challenges.(4) The intricate interplay between diet, lifestyle, and the

symptomatic burden of endometriosis has garnered increasing attention, suggesting a

potential path for therapeutic intervention.

Current treatment methods for endometriosis primarily focus on symptom relief and pain

management, utilizing pharmacological and surgical options.(5) Pharmacological treatment

often includes pain relievers and hormonal therapies such as oral contraceptives,

gonadotropin-releasing hormone (GnRH) agonists, and other hormonal cycle-regulating

medications aimed at reducing endometrial activity.(6) In more severe cases, surgical options

like laparoscopy may be employed to remove endometrial implants and adhesions, and in

extreme cases, hysterectomy may be considered.(7)However, these methods often do not

guarantee a permanent cure and may require further interventions. Additionally, there is an

ongoing search for alternative and complementary methods for symptom reduction in

endometriosis, such as various types of physical activity, physiotherapeutic interventions, and

the use of dietary supplements.(8)

The aim of this review is to evaluate the existing literature on nutritional interventions in the

management of endometriosis, offering insights into their efficacy and implications for

clinical practice.
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Vitamin D

Vitamin D, a fat-soluble vitamin, is crucial for the regulation of calcium levels, essential for

optimal bone and dental health, and contributes to the proper functioning of the immune

system.(9) It is synthesized in the skin through exposure to sunlight, particularly UVB rays,

and can also be obtained from dietary sources. It is found in the highest concentrations in

foods such as fatty fish (e.g. salmon, sardines), cod liver oil, egg yolks, dark chocolate,

fortified foods, and certain mushrooms.(10) A study on animal models showed that the

administration of vitamin D at a dose of 24 IU for 3 weeks was found to modulate the

expression of IL-17 in endometriotic lesions, leading to a notable inhibition in their

development.(11)

Research shows that patients with severe endometriosis had statistically significantly lower

serum vitamin D values compared to healthy subjects or those with mild endometriosis.(12)

A randomized double-blind placebo-controlled trial evaluating the effect of 12-week vitamin

D supplementation among 60 patients showed significant improvements, including a

decrease in pelvic pain (p=0.03), in the total-/HDL-cholesterol ratio (p=0.04), and a

reduction in high-sensitivity C-reactive protein (p<0.001) compared to placebo.(13)

However, another clinical trial among 39 patients over the same duration found no

significant differences between the vitamin D and placebo groups in terms of the severity of

pelvic pain and dysmenorrhea.(14) Metanalysis including three clinical trials and a total of

130 patients, showed no beneficial effects of vitamin D supplementation in patients with

endometriosis on dysmenorrhea or non-cyclic pelvic pain.(15)

Resveratrol

Resveratrol is a natural polyphenolic compound found in certain plants, especially in the

skins of red grapes, berries, and nuts.(16) Its presence in the diet can have a range of health

benefits, primarily due to its antioxidant, and anti-inflammatory properties.(17, 18) Animal

studies have shown that resveratrol lowers the levels of pro-inflammatory cytokines,

including IL-6, IL-8, TNF-α and INF-γ, and notably reduces the expression of insulin-like

growth factor-1 (IGF-1) and hepatocyte growth factor (HGF) responsible for the proliferation,
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invasion, and angiogenesis of endometriotic implants.(19, 20) A clinical trial on 34 patients

with endometriosis receiving resveratrol (400 mg) or placebo for 12-14 weeks showed a

decrease in the expression of MMP-2 and MMP-9 in the serum and endometrial fluid. (21)

Curcumin

Curcumin is the primary bioactive substance found in turmeric, a spice derived from the

Curcuma longa plant, renowned for its vibrant yellow color.(22) This compound is known for

its potent anti-inflammatory and antioxidant properties, which may provide a multitude of

health benefits.(23) Studies conducted in vitro and on mouse models have shown that

curcumin can inhibit proinflammatory pathways through the reduction of IL-6, IL-8, MPC-1,

NF-kB, and G-CSF, inhibit angiogenesis processes, through decreased expression of VEGF

and induce a reduction in the size of ectopic endometrial implants in experimental animal

models. (20, 24, 25)

Omega-3

Omega-3 fatty acids are essential fats that the body cannot produce on its own, thus they must

be obtained through diet. They are primarily found in fish, such as salmon, mackerel, and

sardines, as well as in flaxseeds, chia seeds, and walnuts.(26) Omega-3 fatty acids are known

for their significant health benefits, including reducing inflammation, lowering the risk of

heart disease, and supporting brain health. Their regular consumption is often associated with

improved cardiovascular health and cognitive function.(27) Research on mouse models has

demonstrated a reduction in the size of lesions associated with endometriosis after fish-oil

supplementation.(28) In a double-blind placebo-controlled trial the study, with 69 young

women with endometriosis, participants received either 2000 IU of vitamin D3, omega-3

fatty acid or a placebo daily for 6 months. The results showed a reduction of pelvic pain

measured by the visual analog scale (VAS), however not statistically significant. (29)
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Vitamin C and E

Vitamin C, also known as ascorbic acid, is a vital nutrient famous for its antioxidant

properties. It plays a crucial role in various bodily functions, including the formation of

collagen, absorption of iron, and maintenance of bones, cartilage, and teeth.(30) Rich sources

of vitamin C include citrus fruits like oranges and lemons, strawberries, bell peppers, broccoli,

and kale. Vitamin E is a group of fat-soluble compounds with distinct antioxidant properties,

playing a vital role in protecting cells from oxidative stress. It is commonly found in a variety

of foods such as vegetable oils, nuts, seeds, green leafy vegetables, and fortified cereals. A

study on mice demonstrated that vitamin C therapy significantly reduces the growth and

adhesion of endometrial implants in ovarian endometriosis, while also showing potential in

improving ovarian fertility and preventing endometriosis-related cancers.(31) In a clinical

trial involving 60 women aged 15-45 with laparoscopic-proven endometriosis, the effects of

vitamin C and vitamin E IUsupplementation were evaluated. The participants were divided

into two groups, with one receiving a combination of vitamin C (1000 mg/day) and vitamin E

(800 /day), and the other receiving placebo pills for 8 weeks. Results indicated a significant

reduction in the severity of pelvic pain, dysmenorrhea, and dyspareunia in the treatment

group, supporting the potential role of these antioxidants in managing endometriosis.(32)

Quercetin

Quercetin, a major dietary flavonol, is found in various fruits and vegetables such as onions,

cauliflower, apple skin, lettuce, and chili peppers.(33) Known for its broad range of

biological effects including antioxidant, anti-inflammatory, and antiangiogenic properties,

quercetin has been studied in the context of diseases like obesity, diabetes, and various

cancers.(34, 35) A study on a mouse model demonstrated that quercetin inhibited cell

proliferation, induced cell cycle arrest, and promoted apoptosis in endometriosis cell lines.(36)
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Zinc

Zinc is an essential mineral that plays a crucial role in numerous metabolic processes,

immune system function, and wound healing.(37, 38) It naturally occurs in various foods,

including meat, fish, nuts, seeds, and whole grains.

A study involving 86 women, including 42 with pelvic endometriosis and 44 healthy controls,

revealed that zinc levels in women with endometriosis are significantly lower compared to

the control group.(39) In vitro studies showed that Zinc induced apoptosis in melanoma cells

through increase in reactive oxygen species (ROS), p53 and FAS ligand proteins. (40) To our

knowledge, no studies evaluating zinc supplementation in endometriosis patients have been

conducted so far.

Conclusions

This review highlights the potential role of various nutritional interventions in the

management of endometriosis. The findings suggest that while some supplements, like

vitamins D, C, and E, omega-3 fatty acids as well as resveratrol, show promise in alleviating

symptoms and reducing inflammatory markers, the results are not uniformly conclusive

across all studies. Curcumin and zinc showed beneficial effects in laboratory settings.

Future research should focus on larger, well-designed clinical trials to better understand the

role of these nutrients in endometriosis and to integrate them effectively into patient care

strategies.

Conflict of Interest Statement

The authors declare no conflict of interest.



94

Disclosure

Conceptualization MK and GRS; methodology MK, GRS, PSR; check, WZ, AZYG and KZ;

formal analysis, MK and KK; resources, KK; data curation, MK and KK; writing - rough

preparation, MK, GRS, PSR; writing - review and editing, WZ, AZYG, KZ, KK, AZIE;

supervision, AZIE; project administration, MK;

All authors have read and agreed with the published version of the manuscript.

Funding Statement

The article received no funding.

References:

1. Taylor HS, Kotlyar AM, Flores VA. Endometriosis is a chronic systemic disease:

clinical challenges and novel innovations. Lancet. 2021;397(10276):839-52.

2. Moradi Y, Shams-Beyranvand M, Khateri S, Gharahjeh S, Tehrani S, Varse F, et al.

A systematic review on the prevalence of endometriosis in women. Indian J Med Res.

2021;154(3):446-54.

3. Saunders PTK, Horne AW. Endometriosis: Etiology, pathobiology, and therapeutic

prospects. Cell. 2021;184(11):2807-24.

4. Wróbel M, Wielgoś M, Laudański P. Diagnostic delay of endometriosis in adults and

adolescence-current stage of knowledge. Adv Med Sci. 2022;67(1):148-53.

5. Findeklee S, Radosa JC, Hamza A, Haj Hamoud B, Iordache I, Sklavounos P, et al.

Treatment algorithm for women with endometriosis in a certified Endometriosis Unit.

Minerva Ginecol. 2020;72(1):43-9.

6. Horne AW, Missmer SA. Pathophysiology, diagnosis, and management of

endometriosis. Bmj. 2022;379:e070750.

7. Bonavina G, Taylor HS. Endometriosis-associated infertility: From pathophysiology

to tailored treatment. Front Endocrinol (Lausanne). 2022;13:1020827.

8. Tennfjord MK, Gabrielsen R, Tellum T. Effect of physical activity and exercise on

endometriosis-associated symptoms: a systematic review. BMC Womens Health.

2021;21(1):355.



95

9. Pfotenhauer KM, Shubrook JH. Vitamin D Deficiency, Its Role in Health and Disease,

and Current Supplementation Recommendations. J Am Osteopath Assoc. 2017;117(5):301-5.

10. Benedik E. Sources of vitamin D for humans. Int J Vitam Nutr Res. 2022;92(2):118-

25.

11. Burjiah AR, Sa'adi A, Widjiati W. Vitamin D inhibited endometriosis development in

mice model through interleukin-17 modulation. Open Vet J. 2022;12(6):956-64.

12. Miyashita M, Koga K, Izumi G, Sue F, Makabe T, Taguchi A, et al. Effects of 1,25-

Dihydroxy Vitamin D3 on Endometriosis. J Clin Endocrinol Metab. 2016;101(6):2371-9.

13. Mehdizadehkashi A, Rokhgireh S, Tahermanesh K, Eslahi N, Minaeian S, Samimi M.

The effect of vitamin D supplementation on clinical symptoms and metabolic profiles in

patients with endometriosis. Gynecol Endocrinol. 2021;37(7):640-5.

14. Almassinokiani F, Khodaverdi S, Solaymani-Dodaran M, Akbari P, Pazouki A.

Effects of Vitamin D on Endometriosis-Related Pain: A Double-Blind Clinical Trial. Med Sci

Monit. 2016;22:4960-6.

15. Kalaitzopoulos DR, Samartzis N, Daniilidis A, Leeners B, Makieva S, Nirgianakis K,

et al. Effects of vitamin D supplementation in endometriosis: a systematic review. Reprod

Biol Endocrinol. 2022;20(1):176.

16. Zhou DD, Luo M, Huang SY, Saimaiti A, Shang A, Gan RY, et al. Effects and

Mechanisms of Resveratrol on Aging and Age-Related Diseases. Oxid Med Cell Longev.

2021;2021:9932218.

17. Galiniak S, Aebisher D, Bartusik-Aebisher D. Health benefits of resveratrol

administration. Acta Biochim Pol. 2019;66(1):13-21.

18. Breuss JM, Atanasov AG, Uhrin P. Resveratrol and Its Effects on the Vascular

System. Int J Mol Sci. 2019;20(7).

19. Arablou T, Delbandi AA, Khodaverdi S, Arefi S, Kolahdouz-Mohammadi R, Heidari

S, et al. Resveratrol reduces the expression of insulin-like growth factor-1 and hepatocyte

growth factor in stromal cells of women with endometriosis compared with nonendometriotic

women. Phytother Res. 2019;33(4):1044-54.

20. Hipólito-Reis M, Neto AC, Neves D. Impact of curcumin, quercetin, or resveratrol on

the pathophysiology of endometriosis: A systematic review. Phytother Res. 2022;36(6):2416-

33.

21. Kodarahmian M, Amidi F, Moini A, Kashani L, Shabani Nashtaei M, Pazhohan A, et

al. The modulating effects of Resveratrol on the expression of MMP-2 and MMP-9 in



96

endometriosis women: a randomized exploratory trial. Gynecol Endocrinol. 2019;35(8):719-

26.

22. Kotha RR, Luthria DL. Curcumin: Biological, Pharmaceutical, Nutraceutical, and

Analytical Aspects. Molecules. 2019;24(16).

23. Vallée A, Lecarpentier Y. Curcumin and Endometriosis. Int J Mol Sci. 2020;21(7).

24. Cao H, Wei YX, Zhou Q, Zhang Y, Guo XP, Zhang J. Inhibitory effect of curcumin

in human endometriosis endometrial cells via downregulation of vascular endothelial growth

factor. Mol Med Rep. 2017;16(4):5611-7.

25. Kizilay G, Uz YH, Seren G, Ulucam E, Yilmaz A, Cukur Z, et al. In vivo effects of

curcumin and deferoxamine in experimental endometriosis. Adv Clin Exp Med.

2017;26(2):207-13.

26. Shahidi F, Ambigaipalan P. Omega-3 Polyunsaturated Fatty Acids and Their Health

Benefits. Annu Rev Food Sci Technol. 2018;9:345-81.

27. Welty FK. Omega-3 fatty acids and cognitive function. Curr Opin Lipidol.

2023;34(1):12-21.

28. Tomio K, Kawana K, Taguchi A, Isobe Y, Iwamoto R, Yamashita A, et al. Omega-3

polyunsaturated Fatty acids suppress the cystic lesion formation of peritoneal endometriosis

in transgenic mouse models. PLoS One. 2013;8(9):e73085.

29. Nodler JL, DiVasta AD, Vitonis AF, Karevicius S, Malsch M, Sarda V, et al.

Supplementation with vitamin D or ω-3 fatty acids in adolescent girls and young women with

endometriosis (SAGE): a double-blind, randomized, placebo-controlled trial. Am J Clin Nutr.

2020;112(1):229-36.

30. Granger M, Eck P. Dietary Vitamin C in Human Health. Adv Food Nutr Res.

2018;83:281-310.

31. Hoorsan H, Simbar M, Tehrani FR, Fathi F, Mosaffa N, Riazi H, et al. The

effectiveness of antioxidant therapy (vitamin C) in an experimentally induced mouse model

of ovarian endometriosis. Womens Health (Lond). 2022;18:17455057221096218.

32. Amini L, Chekini R, Nateghi MR, Haghani H, Jamialahmadi T, Sathyapalan T, et al.

The Effect of Combined Vitamin C and Vitamin E Supplementation on Oxidative Stress

Markers in Women with Endometriosis: A Randomized, Triple-Blind Placebo-Controlled

Clinical Trial. Pain Res Manag. 2021;2021:5529741.

33. Andres S, Pevny S, Ziegenhagen R, Bakhiya N, Schäfer B, Hirsch-Ernst KI, et al.

Safety Aspects of the Use of Quercetin as a Dietary Supplement. Mol Nutr Food Res.

2018;62(1).



97

34. Deepika, Maurya PK. Health Benefits of Quercetin in Age-Related Diseases.

Molecules. 2022;27(8).

35. Shen P, Lin W, Deng X, Ba X, Han L, Chen Z, et al. Potential Implications of

Quercetin in Autoimmune Diseases. Front Immunol. 2021;12:689044.

36. Park S, Lim W, Bazer FW, Whang KY, Song G. Quercetin inhibits proliferation of

endometriosis regulating cyclin D1 and its target microRNAs in vitro and in vivo. J Nutr

Biochem. 2019;63:87-100.

37. Nasiadek M, Stragierowicz J, Klimczak M, Kilanowicz A. The Role of Zinc in

Selected Female Reproductive System Disorders. Nutrients. 2020;12(8).

38. Kogan S, Sood A, Garnick MS. Zinc and Wound Healing: A Review of Zinc

Physiology and Clinical Applications. Wounds. 2017;29(4):102-6.

39. Messalli EM, Schettino MT, Mainini G, Ercolano S, Fuschillo G, Falcone F, et al.

The possible role of zinc in the etiopathogenesis of endometriosis. Clin Exp Obstet Gynecol.

2014;41(5):541-6.

40. Provinciali M, Pierpaoli E, Bartozzi B, Bernardini G. Zinc Induces Apoptosis of

Human Melanoma Cells, Increasing Reactive Oxygen Species, p53 and FAS Ligand.

Anticancer Res. 2015;35(10):5309-16.


