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Lycopene and Trans-Resveratrol Phytoestrogens and Their role in the production of 
myeloid-derived suppressor cells (MDSC) 

According to the CDC (2016), breast cancer is the most common cancer amongst women 

in the United States with 245,210 cases in 2016. The large number observed cases can be due to 

the steroid hormone estrogen within the female body. Estrogen is a pleiotropic steroid that can 

affect biological functions and increases the likelihood of developing cancer (Svoronos et al., 

2017). As cancer proliferates, the body is unable to suppress the tumor cells due to MDSC, a 

specific type of suppressor cell that blocks T-cells and natural killer cells which reduces the 

efficacy of the innate immune response (Umansky et al., 2016; Joseph et al., 2019; Svoronos et 

al., 2017). Currently, one method to reduce tumor cells is tamoxifen however it is specific for 

breast cancer and does not inhibit MDSC (Patisaul et al., 2010). Other methods, such as 

phytoestrogens, have recently been studied for its health benefits against hypertension and 

cancers involving estrogen (Alice et al., 1998). Phytoestrogens are plant compounds that mimic 

estrogenic activity. Based on the structure of phytoestrogen, they can be classified as flavonoids, 

isoflavonoids, stilbenes, lignans, and carotenoids (Cos et al., 2003). This paper will study the 

effects of two phytoestrogens, Trans-Resveratrol and Lycopene, on MDSCs.We believe that 

these phytoestrogens will bind to estrogen receptors and block estrogenic activity, effectively 

decreasing the production of MDSCs in murine cells.  



Resveratrol, a stilbenoid found in red grapes, has been seen to precipitate cancer 

proliferation and cell growth by fueling ERα-positive and HER2-positive breast cancer cells. 

They increase tumor multiplicity by inducing the down-regulation of ERα+ and an 

overexpression of HER2+ carcinomas in the mammary glands (Andreani et al., 2017). The 

analog structure of Resveratrol — Trans-Resveratrol — has been seen to inhibit the growth of 

estrogen-dependent breast cancer cells and exhibits anti-proliferative activity on the MCF-7 

receptor by a separate mechanism than what is observed in Resveratrol (Yenugonda et al., 2012). 

Lycopene, a carotenoid found in tomatoes, mimics estrogen by binding to the ERα and 

ERβ receptors. When Lycopene binds to the receptor, estrogen cannot bind to the receptor and 

the production of estrogen is blocked (Raj et al., 2013). This makes lycopene a good anticancer 

compound because many cancers proliferate in the presence of estrogen.  

In conclusion, the introduction of Trans-Resveratrol and Lycopene on estrogen receptors 

may decrease the production of MDSCs which will decrease the likelihood of acquiring cancer. 
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