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✓ Life-long	management 

✓ Body-friendly	treatment 

✓ Non	hormonal	treatment

Endometriosis	is	a	life-long	disease



Diet and Supplements  for Endometriosis



Metabolic	factors	in	endometriosis
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Leptin and endometriosis

• Leptin in PF 
– Giuseppe Matarese et al. J Clin Endocrinol Metab 2000, Bedaiwy MA et al. Hum Reprod 

2006, Pandey N et al. Gynecol Endocrinol 2010 
• Leptin in serum 

– Giuseppe Matarese et al. J Clin Endocrinol Metab 2000 

• Leptin promotes human endometriotic cell 
migration and invasion 

– Ahn JH et al. Mol Hum Reprod 2015



Adiponectin and endometriosis

Takemura Y, et al.Hum Reprod. 2005 Dec;20(12):3510-3 Takemura Y, et al. Am J Reprod Immunol. 2005 Oct;54(4):217-21

Serum adiponectin concentrations are 
decreased in women with endometriosis

Peritoneal fluid adiponectin concentrations 
are decreased in women with III/IV 
endometriosis



Adiponectin suppressed the production of IL-6, IL-8, and 
MCP-1 induced by IL-1β in endometrial stromal cells. 

Takemura Y, et al. Endocrinology. 2006 Jul;147(7):3203-10



Metformin suppresses aromatase activation, IL-8 production, 
and proliferation of endometriotic stromal cells

Takemura Y, et al. J Clin Endocrinol Metab. 2007 Aug;92(8):3213-8



Metformin is effective in the treatment of endometriosis 
as measured by a decrease in the size of endometriotic 
implants in a rat model.

Oner G, et al. Hum Reprod. 2010 Apr;25(4):932-7. 



metforminadiponectin

endometriosis

Regulators of metabolism affect endometriosis

leptin
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Fatty acids



Fat intake Britton et 
al. (2000)

Parazzini 
et al. 
(2004) 

Heilier et 
al. (2007)

Trabert et 
al. (2011)

Missmer 
et al. 
(2010) 

Savaris 
and do 
Amaral 
(2011)

Ptrend Ptrend OR (95% 
CI)

Ptrend Ptrend P

Total fat 0.05↑ – – NS NS NS

Animal fat NS – – – NS –

Vegetable fat 0.001↑ – – – NS –
Saturated fat NS – – NS NS NS
Monounsaturated 
fat

0.05↑ – – NS↓a NS –

Polyunsaturated fat 0.001↑ – – NS NS –

Trans-fat – – – NS 0.001↑ –
Omega-3 fatty acids – – – NS 0.03↓ 0.045↓

Omega-6 fatty acids – – – NS NS 0.006↓

Association between endometriosis and fat intake/sources

Parazzini F, et al. Reproductive BioMedicine Online (2013) 26, 323– 336



http://lpi.oregonstate.edu/mic/other-nutrients/essential-fatty-acids

Conversion of Essential Fatty Acids



omega-3 fatty acids and endometriosis

• Dietary supplementation with fish oil, containing EPA and DHA retard 
endometriotic implant growth in the rabbit model of endometriosis. 
– Covens AL, et al. Fertil Steril 1988 

• Oral EPA supplementation suppressed the thickening of the 
interstitium of endometriotic tissue. 
– Netsu S, et al Fertil Steril 2008 

• Women with high serum EPA levels were 82% less likely to have 
endometriosis compared to women with low EPA levels. 
– Hopeman MM, et al. Reprod Sci 2015 

• Omega-3 PUFA caused significant regression of endometriotic 
implants in a rat model. 
– Akyol A, et al Taiwan J Obstet Gynecol 2016



✓ is a gene of C. elegans. 
✓ encodes an ω-3 fatty-acid desaturase that converts ω-6 to ω-3 

fatty acids. 
✓ is absent in most animals, including mammals.

fat-1 gene

ω-3 FA : 

ω-6 FA :

ω-3 desaturase



http://www.llmt.org/research_fat1_mouse_model.htm

fat-1 mouse
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Development of endometriotic lesions in fat-1 and 
wild type mice.

Tomio K, et al. PLoS One 2013



IL-6 expression in peritoneal macrophages 
derived from fat-1 and wild type mice.

Tomio K, et al. PLoS One 2013



Lipid mediator analyses of endometriotic lesions: 
wild type vs. fat-1 mice.

Tomio K, et al. PLoS One 2013

SEE  Reproductive Sciences

2015, Vol. 22(9) 1083-1087       12/15-
lipoxgenases may act as coactivators of

peroxisome-proliferator activator 
receptor-g (PPAR-g).14 This




The number of endometriotic lesions between wild type and 
12/15-LOX-KO mice with or without EPA administration. 

Tomio K, et al. PLoS One 2013



• Omega-3 fatty acids may suppress the endometriosis-
associated inflammation and the growth of endometriotic 
lesion. 

• The effect may partially be exerted by the metabolites 
converted by 12/15-LOX.
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Vitamins



Vitamin A, Retinoic acids

• Fruit and vegetable consumption and risk of endometriosis 
– Harris HR, et al. Hum Reprod 2018 

• Retinoic acid has the potential to suppress endometriosis development 
– Yamagata Y et al. J Ovarian Res 2015 

• Retinoic acid biosynthesis is impaired in human and 
murine endometriosis 

– Pierzchalski K et al. Biol Reprod 2014 
• Retinoic acid suppresses growth of lesions, inhibits peritoneal cytokine 

secretion, and promotes macrophage differentiation in an 
immunocompetent mouse model of endometriosis 

– Wieser F et al. Fertil Steril 2012 
• Retinoic acid suppresses interleukin-6 production in human endometrial 

cells 
– Sawatsri S et al. Fertil Steril 2000



Vitamin C, Vitamin E

• Vitamin C is effective for the prevention and regression of endometriotic 
implants in an experimentally induced rat model of endometriosis 

– Erten OU et al. Taiwan J Obstet Gynecol 2016 
• Effect of vitamin C on the growth of experimentally induced 

endometriotic cysts 
– Durak Y et al. J Obstet Gynaecol Res. 2013 

• A prospective cohort study of Vitamins B, C, E, and multivitamin intake 
and endometriosis 

– Darling AM et al. J Endometr 2013 

• Antioxidant supplementation reduces endometriosis-related pelvic pain 
in humans 

– Santanam N et al. Transl Res 2013



Vitamin D



Production and metabolism of vitamin D

Bruce W. Hollis, and Carol L. Wagner CMAJ 2006;174:1287-1290

25(OH)VD3 
Calcidiol 
Storage form 
Half life 15d

1,25(OH)2VD3 
Calcitriol 
Active form 
Half life 15h



Serum 25(OH) vitamin D concentrations and season-specific 
correlates in Japanese adults.

Nanri A, et al. J Epidemiol. 2011;21:346-53.



• Prospective cohort study: 1385 endometriosis cases/ 69171 controls. 

• Women in the highest quintile of predicted vitamin D level had a 24% 
lower risk of endometriosis than those in the lowest quintile.

Vitamin D    in endometriosis

Harris HR, et al. Am J Epidemiol. 177:420-30, 2013



may be true,  
but mechanism? 

In vivo experiments



Miyashita M, et al. J Clin Endocrinol Metab. 2016

The serum levels of 25(OH)D3
(October to March) 



The effect of VD on IL-1α- and TNF-β-induced IL-8 expression in 
endometriotic stromal cells (ECSs)

Miyashita M, et al. J Clin Endocrinol Metab. 2016



The effect of VD on IL-1β-induced PGE2 secretion and mRNA expression 
of PGE2 synthesis and degradative enzyme by ESCs

Miyashita M, et al. J Clin Endocrinol Metab. 2016



The effect of VD on ESC number, DNA synthesis in ESCs

Miyashita M, et al. J Clin Endocrinol Metab. 2016

The effect of VD MMP-2 and MMP-9 mRNA expression in ESCs



• Vitamin D may suppress the development of 
endometriosis by inhibiting inflammation, proliferation 
and invasion of endometriotic stromal cells. 

• Low Vitamin D levels may be a risk factor of 
endometriosis.
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Conclusion

• Diet and supplements are suitable for the life-long 
management of endometriosis. 

• Metabolic factors such as leptin, adiponectin, fatty acids 
may be important substances to develop dietary treatment 
of endometriosis. 

• Vitamins including vitamin D may also be important to treat 
endometriosis. 

• Further studies to develop ideal diet and supplements to 
prevent/ manage endometriosis are required.


